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ABSTRACT : 

Plants with an altered starch synthesizing ability are produced by incorporating into the 
genome of the plant at least one donor gene encoding a starch primer. The starch primer is an 
enzyme capable of initiating starch synthesis, such as an amylogenin and/or glycogenin. DNA 
constructs encoding a starch primer are provided, particularly constructs encoding amylogenin 
from maize. 
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The present invention relates to a mutant DNA sequence encoding protein phosphatase 1 
G-subunit, wherein a mutation of G to T occurs in the position of codon 905 of the coding 
sequence, a method of detecting a mutation in the gene encoding protein phosphatase 1 
G-subunit, as well as a diagnostic composition and a test kit for use in the method. 
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ABSTRACT : 

Methods for treating conditions associated with elevated, inappropriate or undesired 
post -prandial blood glucose levels are disclosed which comprise administration of an effective 
amount of an amylin agonist alone or in conjunction with other anti-gastric emptying agents. 
Methods for reducing gastric motility and delaying gastric emptying for therapeutic and 
diagnostic purposes are also described. 
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ABSTRACT : 

The invention includes a gene encoding csrA, the protein encoded thereby and methods of use 
thereof . 
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ABSTRACT : 

Promoters for enhanced expression of ADPglucose pyrophosphorylase in potato tubers and fruits 
such as tomato; methods of using them; DNA molecules, plant cells and plants containing them. A 
method of decreasing the oil content of seeds by expression of ADPglucose pyrophosphorylase. 

16 Claims, 26 Drawing figures 
Exemplary Claim Number: 9,13 
Number of Drawing Sheets: 22 



Title [ Citation 



Classification 



Sequences j Attachments 



O 42. Document ID: US 5589374 A 

L7: Entry 42 of 46 File: USPT 

US-PAT-NO: 5589374 

DOCUMENT- IDENTIFIER: US 5589374 A 

TITLE: Diabetogene rad : a type II diabetes specific gene 
DATE -ISSUED: December 31, 1996 



I NVENTOR - I NFORMAT I ON : 
NAME 

Kahn; C. Ronald 
Reynet; Christine 



CITY 

West Newton 
Boston 



STATE 

MA 

MA 



ZIP CODE 



US -CL- CURRENT: 435 / 69. 1 ; 435 / 252.3 , 435 / 320. 1 , 536 / 23 .2 , 536 / 23.5 
ABSTRACT : 

Purified DNA including a sequence encoding Diabetogene rad. 
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ABSTRACT : 

The present invention is directed to the assay and purification of proteins, and particularly 
to the non-radioactive assay and purification of protein kinases, phosphatases and protease by 
incubating the enzyme with a substrate modified peptide to form a product modified peptide 
under conditions where the enzyme is active. The product modified peptide and substrate 
modified peptide are then separated, and the product modified peptide is measured. The present 
invention is also directed to kits and bioreagents for performing the assays. 
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ABSTRACT : 

Promoters for enhanced expression of ADPglucose pyrophosphorylase in potato tubers and fruits 
such as tomato; methods of using them; DNA molecules, plant cells and plants containing them. A 
method of decreasing the oil content of seeds by expression of ADPglucose pyrophosphorylase. 
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ABSTRACT : 

An analysis film comprises a reagent layer composed of a porous material which contains an 
antibody but does not substantially contain a complex of an analyte or a labelled antigen with 
the antibody. In the analysis film, reagents for enzyme immune reaction of homogenous type are 
incorporated so that an analyte is analyzed without requiring B/F separation. An analysis 
method for various analytes using the same provides high sensitivity, high accuracy as well as 
good reproducibility and is simple and rapid. 
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US - CL - CURRENT : 530/344; 424/548, 530/305, 530/841 
ABSTRACT : 

An insulin mediator substance produced by the process comprising: contacting muscle tissue with 
insulin; deproteinizing the muscle tissue; removing the major nucleotides from the 
deproteinized muscle tissue; chromatographing the so- treated product on a Sephadex G-2 5 column 
using 0.05 N formic acid; and recovering the fraction wherein the major 230 -nm absorbance peak 
corresponds with the ninhydrin-positive peak. 
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STN SEARCH 09/763,848 1/13/03 

=> file . nash 

=> s phosphorylase a 

LI 1362 FILE MEDLINE 

L2 238 9 FILE CAPLUS 

L3 533 FILE SCISEARCH 

L4 252 FILE LIFESCI 

L5 1472 FILE BIOSIS 

L6 950 FILE EMBASE 

TOTAL FOR ALL FILES 

L7 6958 PHOSPHORYLASE A 

=> s hepatic glycogen synthase or hepatic glycogen synthetase 
TOTAL FOR ALL FILES 

LI 4 4 00 HEPATIC GLYCOGEN SYNTHASE OR HEPATIC GLYCOGEN SYNTHETASE 

=> s glycogen targeting subunit (a) protein phosphatase 
TOTAL FOR ALL FILES 

L21 6 GLYCOGEN TARGETING SUBUNIT (A) PROTEIN PHOSPHATASE 

=> s Gl (a) protein phosphatase 
TOTAL FOR ALL FILES 

L28 0 GL (A) PROTEIN PHOSPHATASE 

=> dup rem 121 

PROCESSING COMPLETED FOR L21 

L2 9 6 DUP REM L21 (0 DUPLICATES REMOVED) 

=> d ibib abs 1-6 

L2 9 ANSWER 1 OF 6 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:7 9806 CAPLUS 

DOCUMENT NUMBER: 136:257037 

TITLE: Reversal of diet-induced glucose intolerance by 

hepatic expression of a variant glycogen-targeting 

subunit of protein phosphatase-1 
AUTHOR(S) : Gasa, Rosa; Clark, Catherine; Yang, Ruojing; 

DePaoli-Roach, Anna A.; Newgard, Christopher B. 
CORPORATE SOURCE: Departments of Biochemistry and Internal Medicine and 

the Touchstone Center for Diabetes Research, 

University of Texas Southwestern Medical Center, 

Dallas, TX, 75390, USA 
SOURCE: • Journal of Biological Chemistry (2002), 277(2), 

1524-1530 

CODEN: JBCHA3 ; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Glycogen-targeting subunits of protein phosphatase-1 facilitate 

interaction of the phosphatase with enzymes of glycogen metab. Expression 
of one family member, PTG, in the liver of normal rats improves glucose 
tolerance without affecting other plasma variables but leaves animals 
unable to reduce hepatic glycogen stores in response to fasting. In the 
current study, we have tested whether expression of other targeting 
subunit isoforms, such as the liver isoform GL, the muscle isoform GM/RG1, 
or a truncated version of GM/RG1 termed GM. DELTA. C in liver ameliorates 
glucose intolerance in rats fed on a high fat diet (HF) . HF animals 
overexpressing GM. DELTA. C, but not GL or GM/RG1, exhibited a decline in 
blood glucose of 35-4 4 mg/dL relative to control HF animals during an oral 
glucose tolerance test (OGTT) such that levels were indistinguishable from 
those of normal rats fed on std. chow at all but one time point. Hepatic 
glycogen levels were 2.1-2.4-fold greater in GL- and GM. DELTA. C- 
overexpressing HF rats compared with control HF animals following OGTT. 
In a second set of studies on fed and 20-h fasted HF animals, 
GM. DELTA. C-overexpressing rats lowered their liver glycogen levels by 57% 
{from 402 .+-. 54 to 173 .+-. 27 .mu.g of glycogen/mg of protein) in the 
fasted vs. fed states compared with only 44% in GL-overexpressing animals 
{from 740 .+-. 35 to 413 .+-. 141 .mu.g of glycogen/mg of protein). Since 
the OGTT studies were performed on 20-h fasted rats, this meant that 



GM. DELTA. C-overexpressing rats synthesized much more glycogen than 
GL-overexpressing HF rats during the OGTT (419 vs. 117 .mu.g of 
glycogen/mg of protein, resp. ) , helping to explain why GM. DELTA. C 
preferentially enhanced glucose clearance. We conclude that GM. DELTA. C 
has a unique combination of glycogenic potency and responsiveness to 
glycogenolytic signals that allows it to be used to lower blood glucose 
levels in diabetes. 

REFERENCE COUNT: 33 THERE ARE 33 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L29 ANSWER 2 OF 6 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:7 9805 CAPLUS 

DOCUMENT NUMBER: 136:260338 

TITLE: Glycogen-targeting subunits and glucokinase 

differentially affect pathways of glycogen metabolism 
and their regulation in hepatocytes 

AUTHOR(S) : Yang, ' Ruo j ing; Cao, Liwei; Gasa, Rosa; Brady, Matthew 

J.; Sherry, A. Dean; Newgard, Christopher B. 

CORPORATE SOURCE: Departments of Biochemistry and Internal Medicine, the 

Touchstone Center for Diabetes Research, University of 
Texas Southwestern Medical Center, Dallas, TX, 75390, 
USA 

SOURCE: Journal of Biological Chemistry (2002), 277(2), 

1514-1523 

CODEN: JBCHA3 ; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Overexpression of the glucose-phosphorylating enzyme glucokinase (GK) or 
members of the family of glycogen-targeting subunits of protein 
phosphatase-1 increases hepatic glucose disposal and glycogen synthesis. 
This study was undertaken to evaluate the functional properties of a 
novel, truncated glycogen-targeting subunit derived from the skeletal 
muscle isoform GM/RG1 and to compare pathways of glycogen metab. and their 
regulation in cells with overexpressed targeting subunits and GK. When 
overexpressed in hepatocytes, truncated GM/RG1 (GM. DELTA. C) was approx. 
twice as potent as full-length GM/RG1 in stimulation of glycogen 
synthesis, but clearly less potent than GK or two other native 
glycogen-targeting subunits, GL and PTG. We also found that cells with 
overexpressed GM. DELTA. C are unique in that glycogen was efficiently 
degraded in response to lowering of media glucose concns . , stimulation 
with forskolin, or a combination of both maneuvers, whereas cells with 
overexpressed GL, PTG, or GK exhibited impairment in one or both of these 
glycogenolytic signaling pathways. 2H NMR anal, of purified glycogen 
revealed that hepatocytes with overexpressed GK synthesized a larger 
portion of their glycogen from triose phosphates and a smaller portion 
from tricarboxylic acid cycle intermediates than cells with overexpressed 
glycogen-targeting subunits. Addnl . evidence for activation of distinct 
pathways of glycogen synthesis by GK and targeting subunits is provided by 
the additive effect of co-overexpression of the two types of proteins upon 
glycogen synthesis and a much larger stimulation of glucose utilization, 
glucose transport, and lactate prodn. elicited by GK. We conclude that 
overexpression of- the novel targeting subunit GM. DELTA. C confers unique 
regulation of glycogen metab. Furthermore, targeting subunits and GK 
stimulate glycogen synthesis by distinct pathways. 

REFERENCE COUNT: 36 THERE ARE 36 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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SCISEARCH COPYRIGHT 2003 ISI (R) 
97: 636960 SCISEARCH 
XG123 

Analysis of type-1 protein phosphatase 
glycogen-targeting subunit 

mRNA in skeletal muscle of Pima Indians 
Xia X (Reprint); Bogardus C; Prochazka M 
NIDDK, CDNS, NIH, PHOENIX, AZ 
USA 

DIABETOLOGIA, (JUN 1997) Vol. 40, Supp. [1], pp. 621-621. 
Publisher: SPRINGER VERLAG, 175 FIFTH AVE, NEW YORK, NY 
10010. 



DOCUMENT TYPE: 
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LANGUAGE : 
REFERENCE COUNT: 



ISSN: 0012-186X. 
Conference; Journal 
LIFE; CLIN 
English 
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SCISEARCH COPYRIGHT 2003 ISI (R) 

97:413159 SCISEARCH 
: WX380 

Analysis of type-1 protein phosphatase 
glycogen- targeting subunit 

mRNA in skeletal muscle of nondiabetic Pima Indians. 

Xia X L (Reprint); Bogardus C; Prochazka M 

DIABETES, (MAY 1997) Vol. 46, Supp. [1], pp. 302-302. 

Publisher: AMER DIABETES ASSOC, 1660 DUKE ST, ALEXANDRIA, 

VA 22314. 

ISSN: 0012-1797. 

Conference; Journal 

LIFE; CLIN 

English 

0 



L29 ANSWER 5 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 

CORPORATE SOURCE: 



CAPLUS COPYRIGHT 2003 ACS 
1997:747992 CAPLUS 
128:151047 

PPP1R6, a novel member of the family of 
glycogen-targetting subunits of protein phosphatase 1 
Armstrong, Christopher G.; Browne, Gareth J.; Cohen, 
Philip; Cohen, Patricia T. W. 

Department of Biochemistry, Medical Research Council 
Protein Phosphorylation Unit, University of Dundee, 
Dundee, DDI 4HN, UK 

418(1,2), 210-214 
0014-5793 



SOURCE: FEBS Letters (1997), 

CODEN: FEBLAL; ISSN: 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A complementary DNA encoding a novel human protein phosphatase 1 ( PP1 ) 

glycogen-targeting subunit of mol. mass 33 kDa has been sequenced. PPP1R6 
is 31% identical to the glycogen-targeting subunit (GL) of PP1 from rat 
liver, 28% identical to the N-terminal region of the glycogen-targeting 
subunit (GM) from human skeletal muscle and 27% identical to 
glycogen-targeting subunit PPP1R5. Unlike human PPP1R5 and its murine 
homolog PTG, whose mRNAs are most abundant in skeletal muscle, heart and 
liver, PPP1R6 is present at similar levels in a wide variety of tissues. 
The PPP1R6 is assocd. with glycogen in muscle but is not subject to the 
same modes of covalent and allosteric regulation as GM and GL. 
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BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 

1997:370905 BIOSIS 

PREV199799670108 

Analysis of type-1 protein phosphatase 
glycogen-targeting subunit mRNA 
in skeletal muscle of Pima Indians. 
Xia, X.; Bogardus, C. ; Prochazka, M. 
CDNS-NIDDK-NIH, Phoenix, AZ USA 

Diabetologia, (1997) Vol. 40, No. SUPPL. 1, pp. A159. 
Meeting Info. : 16th International Diabetes Federation 
Congress Helsinki, Finland July 20-25, 1997 
ISSN: 0012-186X. 

Conference; Abstract; Conference 
English 
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MEDLINE DUPLICATE 1 

2002138625 MEDLINE 
21861581 PubMed ID: 11872655 
Human skeletal muscle expresses a glycogen- 
targeting subunit of PP1 that is identical to the 
insulin-sensitive glycogen-targeting 
subunit G(L) of liver. 

Munro Shonagh; Cuthbertson Daniel J R; Cunningham Joan; 
Sales Mark; Cohen Patricia T W 

Medical Research Council Protein Phosphorylation Unit, 
School of Life Sciences , University of Dundee, Dundee, 
Scotland, U.K. 

DIABETES, {2002 Mar) 51 (3) 591-8. 
Journal code: 0372763. ISSN: 0012-1797. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200203 

Entered STN: 20020305 
Last Updated on STN: 20020317 
Entered Medline: 20020315 
Insulin has been previously shown to regulate the expression of the 
hepatic glycogen-targeting subunit, G(L), of protein 
phosphatase 1 (PP1) and is believed to control the activity of the 
PPl-G(L) complex by modulation of the level of phosphorylase 
a, which allosterically inhibits the activity of PPl-G(L). These 
mechanisms contribute to the ability of insulin to increase hepatic 
glycogen synthesis. Human G(L) shows >88% amino acid identity to its rat 
and mouse homologs, with complete conservation of the 
phosphorylase a binding site. G(L) is highly expressed 
in the liver and present at appreciable levels in heart tissue of all 
three species. Surprisingly, G(L) is highly expressed in human skeletal 
muscle while only being detected at very low levels in rat, mouse, and 
rabbit skeletal muscle. The amino acid sequence of G(L) predicted from the 
cDNA is identical in human liver and skeletal muscle and encoded by a gene 
on chromosome 8 at p23.1. The species-specific difference in the level of 
expression of G(L) mRNA and protein in skeletal muscle has important 
implications for understanding the mechanisms by which insulin regulates 
glycogen synthesis in human skeletal muscle and for questions regarding 
whether rodents are appropriate models for this purpose. 
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Epinephrine control of glycogen metabolism in 
glycogen-associated protein phosphatase PP1G/R{GL) knockout 
mice . 

Kim Jong Hwa; DePaoli-Roach Anna A 

Division of Food Science and Nutrition, Woosuk University, 
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AB The glycogen-associated protein phosphatase {PP1G/ R(GL) )may play a 
central role in the hormonal control of glycogen metabolism in the 
skeletal muscle. Here, we investigated the in vivo epinephrine effect of 
glycogen metabolism in the skeletal muscle of the wild-type and R(GL) 
knockout mice. The administration of epinephrine increased blood glucose 
levels from 200 +/- +/- 20 to 325 +/- 20 mg/dl in both wild-type and 
knockout mice. Epinephrine decreased the glycogen synthase -/+ G6P ratio 
from 0.24 +/- 0.04 to 0.10 +/- 0.02 in the wild-type, and from 0.17 +/- 
0.02 to 0.06 +/- 0.01 in the knockout mice. Conversely, the glycogen 
phosphorylase activity ratio increased from 0.21 +/- 0.04 to 0.65 +/- 0.07 
and from 0.30 +/- 0.04 to 0.81 +/- 0.06 in the epinephrine treated 
wild-type and knockout mice respectively. The glycogen content of the 
knockout mice was substantially lower (27 percent) than that of both 
wild-type mice; and epinephrine decreased glycogen content in the 
wild-type and knockout mice. Also, in Western blot analysis there was no 
compensation of the other glycogen targeting 

components PTG/R5 and R6 in the knockout mice compared with the wild-type. 
Therefore, R(GL) is not required for the epinephrine stimulation of 
glycogen metabolism, and rather another phosphatase and/or regulatory 
subunit appears to be involved. 
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Medical Research Council, UK 
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AB 



JP 2000-567566 19990819 
GB 1998-18650 A 19980827 
WO 1999-GB2761 W 19990819 
Three functional domains are identified in the glycogen- 
targeting subunit (GL) of rat liver protein phosphatase 1. Amino 
acid residues 94-267 of GL are required for binding to glycogen, the 
phosphorylase a-binding site lies in the C-terminal 16 

amino acids, and the protein phosphatase 1-binding domain lies between 
residues 59 and 94. The present invention relates to to the C-terminal 
16-amino acid domain ( PEWPSYGYEKLYPYY ) domain, which is useful for 
treating disorders assocd. with abnormal blood glucose levels in mammals, 
such as Type I and Type II diabetes. The invention also relates to 
methods of making and using the peptide and related compds . which block 
the interaction of phosphorylase a with GL of protein 
phosphatase 1 . 
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protein phosphatase-1 { PTG, GL, GM/RG1) expressed in 
hepatocytes 

Gasa, Rosa; Jensen, Per B.; Berman, Hal K. ; Brady, 
Matthew J.; DePaoli-Roach, Anna A.; Newgard, 
Christopher B. 

Department of Biochemistry & Internal Medicine and 
Touchstone Center for Diabetes Research, University of 
Texas Southwestern Medical Center, Dallas, TX, 75235, 
USA 

Journal of Biological Chemistry (2000), 275(34), 
26396-26403 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 
Journal 
English 

Glycogen -targeting subunits of protein phosphatase-1 
facilitate interaction of the phosphatase with enzymes of glycogen metab. 
We have shown that overexpression of one member of the family, protein 
targeting to glycogen (PTG), causes large increases in glycogen storage in 
isolated hepatocytes or intact rat liver. In the current study, we have 
compared the metabolic and regulatory properties of PTG (expressed in many 
tissues), with two other members of the gene family, GL (expressed 
primarily in liver) and GM/RG1 (expressed primarily in striated muscle) . 
Adenovirus-mediated expression of these proteins in hepatocytes led to the 
following key observations. GL has the highest glycogenic potency among 
the three forms studied. Glycogen synthase activity ratio is much higher 
in GL-overexpressing cells than in PTG or GM/RGl-overexpressing cells. 
Thus, at moderate levels of GL overexpression, glycogen synthase activity 
is increased by insulin treatment, but at higher levels of GL expression, 
insulin is no longer required to achieve maximal synthase activity. In 
contrast, cells with high levels of PTG overexpression retain 
dose-dependent regulation of glycogen synthesis and glycogen synthase 
enzyme activity by insulin. GL- and GM/RGl-overexpressing cells exhibit a 
strong glycogenolytic response to forskolin, whereas PTG-overexpressing 
cells are less responsive. This difference may be explained in part by a 
lesser f orskolin-induced increase in glycogen phosphorylase activity in 
PTG-overexpressing cells. Based on these results, we suggest that 
expression of either GL or GM/RG1 in liver of diabetic animals may 
represent a strategy for lowering of blood glucose levels in diabetes. 
REFERENCE COUNT: 26 THERE ARE 26 CITED REFERENCES AVAILABLE FOR THIS 
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Deletion and mutational analyses of the rat liver glycogen- 
targeting subunit (GL) of protein phosphatase 1 (PP1) have 

identified three separate domains that are responsible for binding of PP1, 
glycogen and phosphorylase a. The glycogen-binding 

domain spans the centre of GL between residues 14 4 and 231 and appears to 
be distinct from the glycogen-binding (storage) site of phosphorylase. The 
regulatory high-affinity binding site for phosphorylase 
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a lies in the 16 amino acids at the C-terminus of GL. The 
PPl-binding domain is deduced to comprise the -RVXF- motif [Egloff, 
Johnson, Moorhead, Cohen and Barford (1997) EMBO J. 16, 1876-1887] located 
at residues 61-64 of GL and preceding lysine residues at positions 56, 57 
and 59. A possible approach for increasing glycogen synthesis in certain 
disorders is discussed. 
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We have recently cloned from 3T3-L1 adipocytes a novel glycogen- 
targeting subunit of protein phosphatase-1, termed PTG (Printen, 
J. A., Brady, M. J., and Saltiel, A. R. (1997) Science 275, 1475-1478). 
Differentiation of 3T3-L1 fibroblasts into highly insulin-responsive 
adipocytes resulted in a marked increase in PTG expression. Immobilized 
glutathione S-trans f erase (GST) -PTG fusion protein specifically bound 
either PP1 or phosphorylase a. Addition of soluble 

GST-PTG to 3T3-L1 lysates increased PP1 activity against 32P-labeled 
phosphorylase a by decreasing the Km of PP1 for 

phosphorylase 5-fold, while having no effect on the Vmax of the 
dephosphorylation reaction. Alternatively, PTG did not affect PP1 activity 
against hormone-sensitive lipase. PTG was not a direct target of 
intracellular signaling, as insulin or forskolin treatment of cells did 
not activate a kinase capable of phosphorylating PTG in vivo or in vitro. 
Finally, PTG decreased the ability of DARPP-32 to inhibit PP1 activity 
from 3T3-L1 adipocyte lysates. These data cumulatively suggest that PTG 
increases PP1 activity against specific proteins by several distinct 
mechanisms . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Hepatic glycogen synthesis is impaired in insulin-dependent diabetic 
rats owing to defective activation of glycogen synthase by glycogen-bound 
protein phosphatase I ( PPI ) . The identification of three 
glycogen-targetting subunits in liver, G(L)R5/PTG and R6, which form 
complexes with the catalytic subunit of PPI (PPlc), raises the question of 
whether some or all of these PPlc complexes are subject to regulation by 
insulin. In liver lysates of control rats, R5 and R6 complexes with PPlc 
were found to contribute significantly (16 and 21%. respectively) to the 
phosphorylase phosphatase activity associated with the glycogen-targetting 
subunits, G(L)-PPlc accounting for the remainder (63%). In liver lysates 
of insulin-dependent diabetic and of starved rats, the phosphorylase 
phosphatase activities of the R5 and G(L) complexes with PPlc were shown 
by specific immunoadsorption assays to be substantially decreased, and the 
levels of R5 and G(L) were shown by immunoblotting to be much lower than 
those in control extracts. The phosphorylase phosphatase activity of 
R6-PPlc and the concentration of R6 protein were unaffected by these 
treatments. Insulin administration to diabetic rats restored the levels of 
R5 and G(L) and their associated activities. The regulation of R5 protein 
levels by insulin was shown to correspond to changes in the level of the 
mRNA, as has been found for G(L) . The in vitro glycogen synthase 
phosphatase/phosphorylase phosphatase activity ratio of R5-PPlc was lower 
than that of G(L)-PPlc, suggesting that R5-PPlc may function as a hepatic 
phosphorylase phosphatase, whereas G(L)-PPlc may be the major hepatic 
glycogen synthase phosphatase. In hepatic lysates, more than half the R6 
was present in the glycogen-f ree supernatant, suggesting that R6 may have 
lower affinity for glycogen than R5 and G(L) . 
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Medical Research Council, UK 
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Patent 
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WO 1999-GB2761 W 19990819 
AB Three functional domains are identified in the glycogen-targeting subunit 
(GL) of rat liver protein phosphatase 1. Amino acid 
residues 94-267 of GL are required for binding to glycogen, the 
phosphorylase a-binding site lies in the 
C-terminal 16 amino acids, and the protein phosphatase 
1-binding domain lies between residues 59 and 94. The present 
invention relates to to the C-terminal 16-amino acid domain 
{ PEWPSYGYEKLYPYY ) domain, which is useful for treating disorders assocd. 
with abnormal blood glucose levels in mammals, such as Type I and Type II 
diabetes. The invention also relates to methods of making and 
using the peptide and related compds. which block the interaction of 
phosphorylase a with GL of protein 
phosphatase 1 . 
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AB Protein phosphatase-1 (PP-1) and -2A { PP-2A) , two 

regulatory subunits of PP-1, the glycogen-binding subunit G and 
inhibitor-2 (1-2), kinase FA, and casein kinase II (CK-II) were 
investigated in skeletal muscle of diabetic rats 2 days after 
streptozotocin injection. FA and CK-II activate PP-1 in vitro and might be 
involved in the activation of PP-1 by insulin. Following muscle 
fractionation we found that (1) diabetes decreased both basal 
and trypsin-stimulated PP-1 activities; the decrease was more significant 
in the glycogen-bound and microsomal fractions than in the cytosol 
(cytosolic PP-1 decreased as specific activity but not as activity/g of 
muscle); also PP-2A was lower in diabetic cytosols; {2} less G was 
immunoprecipitated from diabetic glycogen-bound fractions compared to 
controls, while 1-2 was not significantly changed; (3) diabetes 
decreased also FA (assayed as PP-1 activator) and CK-II (assayed using a 
synthetic peptide as substrate); (4) diabetes did not have any 
effect on phosphorylase (a + b) activity in the 
glycogen-bound fraction. Altogether the data show that acute 
diabetes decreased PP-1, one of its regulatory subunits and two 
potentially physiological regulators of PP-1, in addition to PP-2A. This 
may indicate that insulin is responsible for the long-term regulation of 
the same enzymes that are also under acute insulin control. 
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Insulin-induced increases in the activity of the 
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AB Liver supernatant from normal and alloxan-diabetic rats was fractionated 
by DEAE-cellulose chromatography and the separated phosphoprotein 
phosphatase fractions were assayed with [32Pjhistone f2b, [32P] 
phosphorylase a and [ 32P] phosphorylase kinase as 

substrates. In diabetic rat liver, one of the phosphatase fractions found 
in the normal liver was significantly reduced. This fraction was 
identified as a mixture of the spontaneously active form and the ATP . 
Mg-dependent form of phosphoprotein phosphatase-1 (Fc) based on 
sensitivity to inhibitor-2, substrate specificity, and the fact 
that it could be activated 42-70% by glycogen synthase kinase-3 in the 
presence of ATP . Mg. Further analysis of this fraction showed that liver 
cytosol from diabetic rats contained 62-79% lower spontaneously active 
phosphatase-1 activity and 40-51% lower combined spontaneously active and 
ATP - Mg-dependent protein phosphatase-1 (Fc) 

activity. Insulin administration increased the spontaneously active and 
the ATP . Mg-dependent protein phosphatase-1 

activities approximately 45% and 36%, respectively, in alloxan-diabetic 
rats. These data imply that the lower levels of spontaneously active 
phosphatase-1 activity in diabetic rat liver cannot be explained by 
presuming phosphatase-1 to have been present as Fc, the inactive form. 
Moreover, insulin restored the total activity of the spontaneously active 
and activatable forms of phosphatase-1 to those present in normal liver 
implying that both forms of phosphatase-1 activity are under hormonal 
control . 
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I. 



Entered Medline: 20010816 
AB GAC1 and GLC7 encode regulatory and catalytic subunits, respectively, of a 
type 1 phosphatase (PPI) in Saccharomyces cerevisiae that controls 
glycogen synthesis by regulating the phosphorylation state of glycogen 
synthase (Gsy2p) . To investigate the role of Gaclp in this process, a set 
of GAC1 deletions were tested for their ability to complement a gacl null 
mutation and to associate with Glc7p and with Gsy2p. The N-terminal 93 
amino acids of Gaclp are necessary and sufficient for the interaction with 
Glc7p, whereas a region spanning residues 130-502 is required for Gsy2p 
binding. Both domains are required for full activity in vivo, 
although the Glc*7p-binding domain retains some residual activity 
and can alter the phosphorylase a phosphatase activity 

of Glc7p in vitro. Further mutational analysis showed that Val71 and Phe73 
of Gaclp are necessary for binding to Glc7p, while Asn356 and 
Tyr357 of Gaclp are necessary for binding to Gsy2p. These 
results suggest that Gaclp targets PPI to its substrate Gsy2p and that 
Gaclp may alter the catalytic activity of PP . Our data also show that 
overexpression of Gaclp affects glucose repression and ion 
homeostasis, two additional targets of GLC7, suggesting that multiple 
regulatory subunits compete for Glc7p binding in vivo. 

L7 4 ANSWER 2 OF 31 MEDLINE DUPLICATE 2 

ACCESSION NUMBER: 20014 61224 MEDLINE 
DOCUMENT NUMBER: 21397180 PubMed ID: 11506360 

TITLE: Partial purification and biochemical characterization of a 

heteromeric protein phosphatase 2 A 
holoenzyme from maize (Zea mays L. ) leaves that 
dephosphorylates C4 phosophoenolpyruvate carboxylase. 

AUTHOR: Dong L; Ermolova N V; Chollet R 

CORPORATE SOURCE: Department of Biochemistry, University of Nebraska-Lincoln, 
George W. Beadle Center, 68588-0664, USA. 

SOURCE: PLANTA, (2001 Jul) 213 (3) 379-89. 

Journal code: 1250576. ISSN: 0032-0935. 

PUB. COUNTRY: Germany: Germany, Federal Republic of 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200206 

ENTRY DATE: Entered STN: 20010820 

Last Updated on STN: 20020625 
Entered Medline: 20020624 

AB The activity and allosteric properties of plant phosphoenolpyruvate 

carboxylase (PEPC; EC 4.1.1.31) are controlled posttranslationally by 
specific reversible phosphorylation of a strictly conserved serine residue 
near the N-terminus. This up/down-regulation of PEPC is catalyzed by a 
dedicated and highly regulated serine/ threonine (Ser/Thr) kinase 
( PEPC-kinase ) and an opposing type-2A Ser/Thr phosphatase (PP2A). In 
marked contrast to PEPC-kinase, the PP2A holoenzyme from photosynthetic 
tissue has been virtually unstudied to date. In the present investigation, 
we have partially purified and characterized the native form of this PP2A 
from illuminated leaves of maize (Zea mays L.), a C4 plant, using maize 
[32PJPEPC as substrate. Various conventional chromatographic matrices, 
together with thiophosphorylated C4 PEPC-peptide and microcystin-LR 
affinity-supports, were exploited for the enrichment of this PP2A from 
soluble leaf extracts. Biochemical and immunological results indicate that 
the C4-leaf holoenzyme is analogous to other eukaryotic PP2As in being a 
approximately 170-kDa heteromer comprised of a core PP2Ac-A heterodimer 
(approximately 38- and approximately 65-kDa subunits, respectively) 
complexed with a putative, approximately 74-kDa B-type 

regulatory/ targeting subunit. This heterotrimer lacks any strict substrate 
specificity in that it dephosphorylates C4 PEPC, mammalian 
phosphorylase a, and casein in vitro. This activity is 
independent of free Me2+, insensitive to levamisole and the 
Inhibitor-2 protein that targets PPI, activated by several 
polycations such as protamine and poly-L-lysine, and highly sensitive to 
inhibition by microcystin-LR and okadaic acid (IC50 approximately 30 pM), 
all of which are diagnostic features of yeast and mammalian PP2As. In 
addition, this C4-leaf PP2A holoenzyme (i) is inhibited in vitro by 
physiological concentrations of certain C4 PEPC-related metabolites 
{L-malate, PEP, glucose 6-phosphate, but not the activator 
glycine) when either 32P-labeled maize PEPC or rabbit muscle 



phosphorylase a is used as substrate, suggesting a 

direct effect on this Ser/Thr phosphatase; and (ii) displays, at best, 
only modest light/dark effects in vivo on its apparent molecular mass, 
component core subunits and activity against C4 PEPC, in marked contrast 
to the opposing activity of PEPC-kinase in C4 and Crassulacean acid 
metabolism leaves. This report represents one of the few studies of a 
heteromeric PP2A holoenzyme from photosynthetic tissue that 
dephosphorylates a known target enzyme in plants, such as PEPC, 
sucrose-phosphate synthase or nitrate reductase. 

L74 ANSWER 3 OF 31 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 2001:244984 BIOSIS 
DOCUMENT NUMBER: PREV20010024 4 984 

TITLE: Mutations in yeast protein phosphatase 

type 1 that affect targeting subunit binding. 

AUTHOR(S): Wu, Xiaolin (1); Tatchell, Kelly (1) 

CORPORATE SOURCE: (1) LSU Health Science Center, 1501 Kings Highway, 
Shreveport, LA, 71130 USA 
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SUMMARY LANGUAGE: English 

AB The activity of protein phosphatase 1 ( PP1 ) is 

controlled by targeting subunits, many of which are though to bind 
to a hydrophobic channel in PP1 via a short consensus sequence termed the 
VxF motif. Eleven mutants were constructed in the gene encoding budding 
yeast PP1 (GLC7) in which one or more of the residues comprising the 
hydrophobic channel were changed to alanine. These mutants were tested for 
biological and biochemical activity, and for their ability to associate 
with three PP1 binding proteins. All eleven mutants were 

expressed in yeast and found to retain phosphatase activity towards myelin 
basic protein. However, many mutants were deficient in 
phosphorylase a phosphatase activity and were 

hypersensitive to trypsin digestion. Five of the eleven were unable to 
complement the lethality of a glc7::LEU2 deletion. Many of the mutants 
were deficient in binding VxF motif-containing targeting 
subunits that regulate glucose repression and glycogen 

accumulation (Gaclp and Reglp) but all retained the ability to associate 
with Sds22p, a regulatory subunit that lacks this motif. The subcellular 
locations at which Glc7p normally accumulates (bud neck, nucleolus, 
spindle pole body) were missing in several of the mutants. Together, these 
results demonstrate the importance of the hydrophobic channel for 
regulating many cellular pathways and for the proper subcellular 
localization of Glc7p. The lack of phosphorylase a 

phosphatase activity and trypsin-sensitivi ty in many of the mutants 
suggests that the channel may not act solely as a binding site 
for regulatory subunits. 

L7 4 ANSWER 4 OF 31 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2000:161323 CAPLUS 

DOCUMENT NUMBER: 132:204861 

TITLE: Protein domains in the hepatic glycogen-targeting 

subunit of protein phosphatase 1 
and their use in modulation of blood glucose 
levels 

INVENTOR(S): Cohen, Patricia Townsend Wade; Armstrong, Christopher 

George; Doherty, Martin John 
PATENT ASSIGNEE(S): Medical Research Council, UK 

SOURCE: PCT Int. Appl . , 51 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



r 

f 



WO 2000012549 AI 20000309 WO 1999-GB2761 19990819 

W: AU, CA, JP, US 

RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE 

CA 2340885 AA 20000309 CA 1999-2340885 19990819 
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AB Three functional domains are identified in the glycogen-targeting subunit 
(GL) of rat liver protein phosphatase 1. Amino acid 
residues 94-267 of GL are required for binding to glycogen, the 
phosphorylase a-binding site lies in the 
C-terminal 16 amino acids, and the protein phosphatase 
1-binding domain lies between residues 59 and 94. The present 
invention relates to to the C-terminal 16-amino acid domain 
{ PEWPSYGYEKLYPYY) domain, which is useful for treating disorders assocd. 
with abnormal blood glucose levels in mammals, such as Type I 
and Type II diabetes. The invention also relates to methods of making and 
using the peptide and related compds. which block the interaction of 
phosphorylase a with GL of protein 
phosphatase 1 . 
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AB An in vitro model of ischemia was obtained by subjecting PC12 cells 
differentiated with nerve growth factor to a combination of 
glucose deprivation plus anoxia. Immediately after the ischemic 
period, the protein synthesis rate was significantly inhibited (80%) and 
western blots of cell extracts revealed a significant accumulation of 
phosphorylated eukaryotic initiation factor 2, alpha subunit, eIF2(alphaP) 
(42%). Upon recovery, eIF2(alphaP) levels returned to control values after 
30 min, whereas protein synthesis was still partially inhibited (33%) and 
reached almost control values within 2 h. The activities of the mammalian 
eIF2alpha kinases, double-stranded RNA-activated protein kinase, mammalian 
GCN2 homologue, and endoplasmic reticulum-resident kinase, were 
determined. None of the eIF2alpha kinases studied showed increased 
activity in ischemic cells as compared with controls. Exposure of cells to 
cell -permeable inhibitors of protein 

phosphatases 1 and 2A, calyculin A or tautomycin, induced dose- 

and time-dependent accumulation of el F2 ( alphaP) , mimicking an ischemic 

effect. Protein phosphatase activity, as measured with 

[( 32 } P] phosphorylase a as a substrate, diminished 

during ischemia and returned to control levels upon 30-min recovery. In 
addition, the rate of eIF2(alphaP) dephosphorylation was significantly 
lower in ischemic cells, paralleling both the greatest translational 
inhibition and the highest eIF2(alphaP) levels. The endogenous phosphatase 
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activity from control and ischemic extracts showed different sensitivity 

to inhibitor 2 and fostriecin in in vitro assays, 

inhibitor-2 effect in ischemic cells being lower than in control 

cells. Together these results indicate that an eIF2alpha phosphatase, 

probably protein phosphatase 1, is implicated in the 

ischemia-induced eIF2{alphaP) accumulation in PC12 cells. 
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AB The effect of insulin on glycogen synthesis and key enzymes of glycogen 
metabolism, glycogen phosphorylase and glycogen synthase, was studied in 
HepG2 cells. Insulin stimulated glycogen synthesis 1.83-3.30 fold 
depending on insulin concentration in the medium. Insulin caused a maximum 
of 65% decrease in glycogen phosphorylase 'a' and 110% 

increase in glycogen synthase activities in 5 min. Although significant 
changes in enzyme activities were observed with as low as 0.5 nM insulin 
level, the maximum effects were observed with 100 nM insulin. There was a 
significant inverse correlation between activities of glycogen 
phosphorylase 'a' and glycogen synthase 'a 1 {R2= 0.66, p 
< 0.001). Addition of 30 mM glucose caused a decrease in 
phosphorylase 'a* activity in the absence of insulin and 
this effect was additive with insulin up to 10 nM concentration. The 
inactivation of phosphorylase 'a 1 by insulin was 

prevented by wortmannin and rapamycin but not by PD98059. The activation 

of glycogen synthase by insulin was prevented by wortmannin but not by 

PD98059 or rapamycin. In fact, PD98059 slightly stimulated glycogen 

synthase activation by insulin. Under these experimental conditions, 

insulin decreased glycogen synthase kinase-3beta activity by 30-50% and 

activated more than 4-fold particulate protein 

phosphatase- activity and 1.9-fold protein kinase B activity; 

changes in all of these enzyme activities were abolished by wortmannin. 

The inactivation of GSK-3beta and activation of PKB by insulin were 

associated with their phosphorylation and this was also reversed by 

wortmannin. The addition of protein phosphatase- 1 

inhibitors, okadaic acid and calyculin A, completely abolished the 
effects of insulin on both enzymes. These data suggest that stimulation of 
glycogen synthase by insulin in HepG2 cells is mediated through the PI-3 
kinase pathway by activating PKB and PP-IG and inactivating GSK-3beta. On 
the other hand, inactivation of phosphorylase by insulin is mediated 
through the PI-3 kinase pathway involving a rapamycin-sensitive p70(s6k) 
and PP-IG. These experiments demonstrate that insulin regulates glycogen 
phosphorylase and glycogen synthase through (i) a common signaling pathway 
at least up to PI-3 kinase and bifurcates downstream and (ii) that PP-1 
activity is essential for the effect of insulin. 
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The glycogen-associated regulatory subunit of protein 
phosphatase-1 (PP-1G) plays a major role in insulin-stimulated 
glycogen synthesis and thus the regulation of nonoxidative glucose 
disposal in skeletal muscle. In a general population of Caucasians a 
polymorphism at codon 905 of PP-1G from an aspartate to tyrosine has been 
reported to be associated with insulin resistance and hypersecretion. In 
this report functional studies were performed on rat skeletal muscle L6 
cells stably transfected with an Asp905Tyr mutant PP-1G to evaluate the 
impact of this mutation on cellular responsiveness to insulin and cAMP. 
Although transfection resulted in a 3-fold increase in mutant PP-1G 
subunit expression, basal and insulin-stimulated PP-1 catalytic activities 
were decreased when compared with L6 cells transfected with wild-type 
PP-1G. The Asp905Tyr mutation resulted in an increase in cellular 
sensitivity to cAMP agonist, resulting in an inhibition of 
insulin's stimulatory effect on glycogen synthesis. More importantly, low 
concentrations of (Bu)2cAMP completely reversed insulin's stimulatory 
effects on glycogen synthesis when added to insulin-treated cells 
expressing mutant PP-1G. This was due to a rapid activation of glycogen 
phosphorylase a and a simultaneous inactivation of 

glycogen synthase via cAMP-mediated reductions in insulin-stimulated PP-1 
catalytic activities. We conclude that an Asp905Tyr mutation of PP-1G is 
accompanied by a relative increase in sensitivity to cAMP agonists 
as well as a diminished capacity of the mutant PP-1G to effectively 
mediate the inhibitory effects of insulin on glycogen breakdown via PP-1 
activation. 
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The kinetic theory of the substrate reaction during modification of enzyme 
activity has been applied to a study of the dephosphorylation of 
phosphorylase a by protein phosphatase 

-1 (ppase-1). On the basis of the kinetic equation of the substrate 
reaction in the presence of ppase-1, all the inactivation rate constants 
for the free enzyme and the enzyme-substrate ( s ) complexes have been 
determined. Binding of the allosteric substrate, glucose 
1-phosphate, to one subunit of phosphorylase a 

protects completely against ppase-1 action on either the same subunit or 
the adjacent subunit, whereas binding of the non-allosteric 
substrate, glycogen, to one subunit protects this subunit partially, but 
has no effect on the modification on the neighbouring subunit. Analysis of 
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the data suggests that the allosteric behaviour of phosphorylase 
a can be interpreted in terms of a modified concerted model. The 
present method also provides a novel approach for studying 
dephosphorylation reactions. Since the experimental conditions used 
resemble more closely the in vivo situation where the substrate is 
constantly being turned over while the enzyme is being modified, this new 
method would be particularly useful when the regulatory mechanism of the 
reversible phosphorylation reaction toward certain enzymes is being 
assessed . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
1, 4-Dideoxy-l, 4-imino-D-arabinitol (DAB) was identified previously-as a 
potent inhibitor of both the phosphorylated and 

non-phosphorylated forms of glycogen phosphorylase (EC 2.4.1.1). In the 
present study, the effects of DAB were investigated in primary cultured 
rat hepatocytes. The transport of DAB into hepatocytes was dependent on 
time and DAB concentration. The rate of DAB transport was 192 pmol/min per 
mg of protein per mM DAB (medium-concentration) . In hepatocytes, DAB 
inhibited basal and glucagon-stimulated glycogenolysis with IC50 values of 
1.0 +/- 0.3 and 1.1 +/- 0.2 mu M, respectively. The primary inhibitory 
effect of DAB on glycogenolysis was shown to be due to inhibition of 
glycogen phosphorylase but, at higher concentrations of DAB, inhibition of 
the debranching enzyme ( 4-alpha-glucanotransf erase, EC 2.4.1.25} may have 
an effect. No effects on glycogen synthesis were observed, demonstrating 
that glycogen recycling does not occur in cultured hepatocytes under the 
conditions tested. Furthermore, DAB had no effects on phosphorylase 
kinase, the enzyme responsible for phosphorylation and thereby activation 
of glycogen phosphorylase, or on protein phosphatase 

1, the enzyme responsible for inactivation of glycogen phosphorylase 
through dephosphorylation. 
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Role of the 78-kDa Glucose-Regulated Protein 
as an Activity Modulator of Protein 
Phosphatasel . gamma . 2 

Chun, Yang-Sook; Park, Jong-Wan; Kim, Myung-Suk; 
Shima, Hiroshi; Nagao, Minako; Lee, Seung-Hoon; Park, 
Sang-Woon; Chung, Myung-Hee 
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Biochemical and Biophysical Research Communications 
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Academic Press 
Journal 
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ly found the 78-kDa glucose-regulated protein 
subunit of protein phosphatasel ( PP1 ) . gamma . 2 . To det. 
8 in PPl.gamma.2 holoenzyme, we compared the two forms of 
.gamma. 2 holoenzyme contg. Grp7 8 and Grp7 8-dissocd . 
at testes in terms of their kinetic consts. and 
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sensitivities to inhibitors of this enzyme. The enzymic 

activity of the Grp78-dissocd . enzyme was much lower at whole range of 

concns. of a substrate (phosphorylase a) than that of 

the holoenzyme; the Km value was about ten-fold higher in Grp78-dissocd. 
enzyme than in holoenzyme, while the Vmax was similar. ICSOs of the 
Grp78-dissocd. enzyme for three inhibitors (microcystin-LR, 
inhibitor-2, and okadaic acid) were more than ten-fold higher than 
those of the holoenzyme. These results indicate that the Grp78 subunit 
modulates the activity of PPl.gamma.2 through its actions to control the 
binding of substrates or inhibitors to PPl.gamma.2. (c) 
1999 Academic Press. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
AB Protein Phosphatase- 1 (PP-1) appears to be the key 

component of the insulin signalling pathway which is responsible for 
bridging the initial insulin-simulated phosphorylation cascade with the 
ultimate dephosphorylation of insulin sensitive substrates. 
Dephosphorylations catalyzed by PP-1 activate glycogen synthase (GS) and 
simultaneously inactivate phosphorylase a and 

phosphorylase kinase promoting glycogen synthesis. Our in vivo studies 
using L6 rat skeletal muscle cells and freshly isolated adipocytes 
indicate that insulin stimulates PP-1 by increasing the phosphorylation 
status of its regulatory subunit (PP-l(G)). PP-1 activation is accompanied 
by an inactivation of Protein Phosphatase- 2 A (PP-2A) 
activity. To gain insight into the upstream kinases that mediate 
insulin-stimulated PP-1 (G) phosphorylation, we employed inhibitors 
of the ras/MAPK, PI3-kinase, and PKC signalling pathways. These 
inhibitor studies suggest that PP-1, phosphorylation is mediated 
via a complex, cell type specific mechanism involving PI3-kinase/PKC/PKB 
and/or the ras/MAP kinase/Rsk kinase cascade. CAMP agonists such 
as SpcAMP (via PKA) and TNF-alpha (recently identified as endogenous 
inhibitor of insulin action via ceramide) block insulin-stimulated 
PP-l(G) phosphorylation with a parallel decrease of PP-1 activity, 
presumably due to the dissociation of the PP-1 catalytic subunit from the 
regulatory G-subunit. It appears that any agent or condition which 
interferes with the insulin-induced phosphorylation and activation of 
PP-1, will decrease the magnitude of insulin's effect on downstream 
metabolic processes. Therefore, regulation of the PP-l(G) subunit by 
site-specific phosphorylation plays an important role in insulin signal 
transduction in target cells. Mechanistic and functional studies with cell 
lines expressing PP-l(G) subunit site-specific mutations will help clarify 
the exact role and regulation of PP-l(G) site-specific phosphorylations on 
PP-1 catalytic function. 
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AB Protein dephosphorylation by phosphatase PP1 plays a central role in 
mediating the effects of insulin on glucose and lipid 
metabolism. A PPlC-targeting protein expressed in 3T3-L1 adipocytes 
(called PTG, for protein targeting to glycogen) was cloned and 
characterized. PTG was expressed predominantly in insulin-sensitive 
tissues. In addition to binding and localizing PP1C to glycogen, 
PTG formed complexes with phosphorylase kinase, phosphorylase 
a, and glycogen synthase, the primary enzymes involved in the 
hormonal regulation of glycogen metabolism. Overexpression of PTG markedly 
increased basal and insulin-stimulated glycogen synthesis in Chinese 
hamster ovary cells overexpressing the insulin receptor, which do not 
express endogenous PTG. These results suggest that PTG is critical for 
glycogen metabolism, possibly functioning as a molecular scaffold. 
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AB Non-metabolized glucose derivatives may cause inactivation of 
phosphorylase but, unlike glucose, they are unable to elicit 
activation of glycogen synthase in isolated hepatocytes. We report here 
that, after the previous inactivation of phosphorylase by one of these 
glucose derivatives ( 2-deoxy-2-f luoro-alpha-glucosyl fluoride), 
glycogen synthase was progressively activated by addition of increasing 
concentrations of glucose. Under these conditions, the degree of 
activation of glycogen synthase was linearly correlated with the 
intracellular glucose-6-phosphate (Glc-6-P) concentration. 
Addition of glucosamine, an inhibitor of glucokinase, decreased 
both parameters in parallel. Further experiments using an 
inhibitor of either protein kinases ( 5-iodotubercidin ) or 
protein phosphatases (microcystin) in isolated 

hepatocytes indicated that Glc-6-P does not affect glycogen-synthase 
kinase activity but enhances the glycogen-synthase phosphatase reaction. 
Experiments in vitro showed that the synthase phosphatase activity of 
glycogen-bound type-1 protein phosphatase was 

increased by physiological concentrations of Glc-6-P (0.1-0.5 mM) , but not 
by 2.5 mM f ructose-6-P, fructose-l-P or glucose-l-P. At 

physiological ionic strength, the glycogen-associated synthase phosphatase 
activity was nearly entirely Glc-6-P-dependent , but Glc-6-P did not 
relieve the strong inhibitory effect of phosphorylase a 

. The large stimulatory effects of 2.5 mM Glc-6-P, with glycogen synthase 
b and phosphorylase a as substrates, appeared to be 



mostly substrate-directed, while the modest effects observed with casein 

and histone IIA pointed to an additional stimulation of glycogen-bound 

protein phosphatase- 1 by Glc-6-P. We conclude that 

glucose elicits hepatic synthase phosphatase activity both by 

removal of the inhibitor, phosphorylase a, 

and by generation of the stimulator, Glc-6-P. 
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AB The purpose of this study was to identify the mechanism by which 

proglycosyn and resorcinol decrease the phosphorylase a 
content and the fructose 2 , 6-bisphosphate concentration in isolated 
hepatocytes . The intracellular concentrations of the glucuronide 
derivatives of proglycosyn and resorcinol have been measured by HPLC in 
hepatocytes incubated for 5 min or 30 min with different concentrations of 
these agents. At both times, there was a reciprocal relationship between 
the phosphorylase a content and the intracellular 

concentration of the glucuronidated metabolites, half-maximal inactivation 
being observed at about 2 mu lmol/g protein and 0.25 mu mol/g protein for 
resorcinylglucuronide and proglycosyn-glucuronide, respectively. Glycogen 
synthase was not significantly activated by these agents after 5 min but 
was well activated after 30 min. 

Preincubation of hepatocytes with 1 mM resorcinol or with 100 mu M 
proglycosyn resulted in a decrease in the rate at which phosphorylase was 
activated following the addition of glucagon, vasopressin, the 
protein phosphatase inhibitor calyculin A or 

the calcium ionophore A 23187, but did not reduce the rate of synthase 
inactivation. Proglycosynglucuronide and resorcinylglucuronide inhibited 
phosphorylase kinase in liver Sephadex filtrates, with K-i values of about 
0.75 mM and 4 mM, respectively. Preincubation of the filtrates with ATP 
and cAMP decreased the sensitivity of phosphorylase kinase to 
resorcinylglucuronide by about fourfold. It is concluded that the effect 
of resorcinol and proglycosyn on the phosphorylase a 

content is due, at least partly, to an inhibition of phosphorylase kinase 
by their glucuronidated metabolites. 

Resorcinol and proglycosyn caused a parallel decrease in the 
concentration of fructose 2, 6-bisphosphate and of hexose 6-phosphates, 
without significantly changing the activity of 6-phosphof ructo-2-kinase. 
The decrease in the fructose 2, 6-bisphosphate concentration appears 
therefore to be secondary to the decrease in the hexose 6-phosphate 
concentration. 
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AB alpha-D-Glucose is a weak inhibitor of glycogen 

phosphorylase b (Ki = 1.7 mM) and acts as a physiological regulator of 

hepatic glycogen metabolism. Glucose binds to 

phosphorylase at the catalytic site and results in a conformational change 
that stabilizes the inactive T state of the enzyme, promoting the action 
of protein phosphatase 1 and stimulating glycogen 
synthase. It has been suggested that, in the liver, glucose 
analogues with greater affinity for glycogen phosphorylase may result in a 
more effective regulatory agent. Several alpha- and beta- 
anhydroglucoheptonic acid derivatives and 1-deoxy-l-thio-beta-D- 
glucose analogues have been synthesized and tested in a series of 
crystallographic and kinetic binding studies with glycogen 

phosphorylase. The structural results of the bound enzyme-ligand complexes 
have been analyzed, together with the resulting affinities, in an effort 
to understand and exploit the molecular interactions that might give rise 
to a better inhibitor. This work has shown the following: (i) 
Similar affinities may be obtained through different sets of interactions. 
Specifically, in the case of the alpha- and beta-glucose 

-C-amides, similar Ki ' s (0.37 and 0.44 mM, respectively) are obtained with 
the alpha-anomer through interactions from the ligand via water molecules 
to the protein and with the beta-anomer through direct interaction from 
the ligand to the protein. Thus, hydrogen bonds through water can 
contribute binding energy similar to that of hydrogen bonds 
directly to the protein, (ii) Attempts to improve the inhibition by 
additional groups did not always lead to the expected result. The addition 
of nonpolar groups to the alpha-carboxamide resulted in a change in 
conformation of the pyranose ring from a chair to a skew boat and the 
consequent loss of favorable hydrogen bonds and increase in the Ki . (iii) 
The addition of polar groups to the alpha-carboxamide led to compounds 
with the chair conformation, and in the examples studied, it appears that 
hydration by a water molecule may provide sufficient stabilization to 
retain the chair conformation, (iv) The best inhibitor was 
N-methyl-beta-glucose-C-carboxamide (Ki = 0.16 mM), which showed 
a 4 6-fold improvement in Ki from the parent beta-D-glucose . The 
decrease in Ki may be accounted for by a single hydrogen bond from the 
amide nitrogen to a main-chain carbonyl oxygen, an increase in entropy 
through displacement of a water molecule, and favorable van der Waals 
contacts between the methyl substituent and nonpolar protein 
residues. (ABSTRACT TRUNCATED AT 250 WORDS) 
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AB Addition of micromolar concentrations of the adenosine derivative 

5-iodotubercidin (Itu) initiates glycogen synthesis in isolated 
hepatocytes by causing inactivation of phosphorylase and activation of 
glycogen synthase ( Fluckiger-Isler and Waiter (1993) Biochem. J. 292, 
85-91). We report here that Itu also antagonizes the effects of saturating 
concentrations of glucagon and vasopressin on these enzymes. The 
Itu-induced activation of glycogen synthase could not be explained by the 
removal of phosphorylase a (a potent inhibitor 

of the glycogen-associated synthase phosphatase) . When tested on purified 

enzymes, Itu did not affect the activities of the major Ser/Thr-speci f ic 

protein phosphatases (PP-1, PP-2A, PP-2B and PP-2C), but 

it inhibited various Ser/Thr-speci fic protein kinases as well as the 

tyrosine kinase activity of the insulin receptor (IC50 between 0.4 and 28 

mu M at 10-15 mu M ATP), Tubercidin, which did not affect glycogen 

synthase or phosphorylase in liver cells, was 300 times less potent as a 

protein kinase inhibitor. Kinetic analysis of the inhibition of 

casein kinase-1 and protein kinase A showed that Itu acts as a competitive 

inhibitor with respect to ATP, and as a mixed-type 

inhibitor with respect to the protein substrate. We propose that 

Itu inactivates phosphorylase and activates glycogen synthase by 

inhibiting phosphorylase kinase and various glycogen synthase kinases. 

Consistent with the broad specificity of Itu in vitro, this compound 

decreased the phosphorylation level of numerous phosphopolypeptides in 

intact liver cells. Our data suggest that at least some of the biological 

effects of Itu can be explained by an inhibition of protein kinases. 
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AB Phenylarsine oxide (PAO) has previously been shown to inhibit 
insulin-stimulated glucose transport without affecting insulin 
binding and tyrosine kinase activity of insulin receptor (S. C. 
Frost and M. D. Lane. J. Biol. Chem. 260: 2646-2652, 1985). This study 
examines the effect of PAO on insulin's ability to activate adipocyte 
protein phosphatase 1 (PP-1) and dephosphorylate GLUT-4, 
the insulin-sensitive glucose transporter. In particulate 

fractions, insulin stimulated PP-1 activity (40% increase over basal with 
phosphorylase a) in a time- and dose-dependent manner 

(half-maximal effect of 0.89 nM in 1 min) . Insulin did not alter cytosolic 
PP-1 activity. With GLUT-4 as a substrate, insulin caused more than 
twofold stimulation of particulate PP-1 activity. Addition of PAO (5 
microM) before or after insulin treatment abolished insulin's effect on 
PP-1 activation. The presence of 2 , 3-dimercaptopropanol (200 microM) 
prevented the effect of PAO on PP-1 activation and glucose 
uptake. In addition, PAO significantly increased GLUT-4 phosphorylation, 
blocked insulin-stimulated dephosphorylation, and partially diminished 
insulin-stimulated translocation of GLUT-4. We conclude that PAO may 
interfere with the components of insulin signal transduction pathways that 
lead to the activation of PP-1 and this may be responsible for the 
observed inhibition in insulin action. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Previous studies have shown that a human insulin receptor lacking the 
COOH-terminal 4 3-amino acid domain (HIRDELTACT) displays a compromised 
ability to stimulate glucose transport and glycogen synthase, 
whereas mitogenic signaling and stimulation of the insulin receptor 
tyrosine kinase activity remain intact (Maegawa, H., McClain, D. A., 
Freidenberg, G., Olefsky, J. M. , Napier, M., Lipari, T., Dull, T. J., Lee, 
J., and Ullrich, A. (1988) J. Biol. Chem. 263, 8912-8917). In this study, 
we examined the effect of insulin on protein phosphatase 

1 (PP-1) activity and phosphorylation in cells expressing wild-type human 
insulin receptor (HIRc) and HIRDELTACT cells using phosphorylase 
a as substrate in the presence of 3 nM okadaic acid. Basal PP-1 
activity was significantly lower in HIRDELTACT than in HIRc cells (p < 
0.05). Insulin stimulated PP-1 activity in HIRc cells (25-30% increase 
over basal activity) in a time- and dose-dependent manner. Insulin failed 
to stimulate PP-1 activity in HIRDELTACT cells. Western blotting with the 
catalytic subunit antibody and the regulatory subunit antibody revealed 
similar amounts of the 37-kDa band (catalytic subunit) and the 160-kDa 
band (presumed regulatory subunit) in HIRc and HIRDELTACT cells. We 
conclude that the COOH-terminal domain of the insulin receptor is an 
important element in mediating the effect of insulin on PP-1 and suggest 
that activation of PP-1 may be linked to signaling insulin's metabolic 
actions . 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
In this study, we examined the mechanism of inhibition of phosphoserine 
phosphatase (PSPase) activity by elevated (Ca2+]i in insulin target cells. 
In in vitro studies, isolated rat adipocytes were incubated with either 40 
mM K+ or parathyroid hormone (PTH) (20 ng/ml ) for 1 h. In in vivo studies, 
rats were injected with PTH (three hourly injections of 40-mu-g 
intraperitoneally) prior to isolation of either adipocytes or skeletal 
muscle. Under these conditions, intracellular [Ca2+]i changed from 100 +/- 
to 263 +/- 10.5 nM. There was a concomitant 30% decrease in adipocyte 



8.7 



PSPase activity and a 35% decrease in skeletal muscle PSPase activity, 
assayed using P-32-labeled phosphorylase "a" as a 



substrate. The inhibition of PSPase was accompanied by a 60% increase in 
adipocytes (p < 0.05) and a 118% increase (p < 0.01) in skeletal muscle 
inhibitor 1 (II) activities, respectively. Since II is active only 
in the phosphorylated state, we studied the effect of [Ca2+]i on II 
phosphorylation. Sodium dodecyl sul f ate-polyacrylamide gel electrophoresis 
of heat treated extracts immunoprecipitated with II antibody revealed 
significant increase in P-32 incorporation (45-60%, p < 0.05) into II 
protein in cells with elevated [Ca2+]i. Nitrendipine, a calcium channel 
blocker, completely prevented increases in II phosphorylation and activity 
in cells exposed to K+ but was only partially effective in the PTH-treated 
cells. In contrast, a cyclic AMP antagonist, RpcAMP, prevented 
both the K+- and the PTH-induced increases in II phosphorylation and 
activity, even though it failed to block the elevations in [Ca2+]i in 
these cells. We conclude that ( Ca2+ ] i-induced and cAMP-mediated 
phosphorylation and activation of II results in inhibition of PSPase 
activity in insulin target cells. The inhibition of PSPases may cause 
inappropriate serine dephosphorylation of substrates of insulin action 
resulting in insulin resistance. 
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Fructose 2 , 6-bisphosphate and glucose 1 , 6-bisphosphate are 
apparent noncompetitive inhibitors of porcine protein 
phosphatase 2A2 having Ki values of 0.38 and 0.56 mM, 

respectively. The inhibitory effects were on the catalytic subunit and 
were not substrate directed. In addition, fructose 2, 6-bisphosphate caused 
a time-dependent inactivation of phosphatase activity toward 
phosphorylase a. This inactivation was antagonized by 

MnC12. The fructose 2 , 6-bisphosphate-inactivated enzyme had increased 
p-nitrophenyl phosphate phosphatase activity. These effects are similar to 
the known effects of ATP on type 2A phosphatases. 
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by which glycogen metabolism, glycolysis and 
s are controlled in the liver both by hormones and by the 
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concentration of glucose are reviewed. The control of glycogen 
metabolism occurs by phosphorylation and dephosphorylation of both 
glycogen phosphorylase and glycogen synthase catalysed by various protein 
kinases and protein phosphatases. The hormonal effect 

is to stimulate glycogenolysis by the intermediary of cyclic AMP, which 
activates directly or indirectly the protein kinases. The glucose 
effect is to activate the protein phosphatase system; 
this occurs by the direct binding of glucose to 

glycogen phosphorylase which is then a better substrate for phosphorylase 

phosphatase and is inactivated. Since phosphorylase a 

is a strong inhibitor of synthase phosphatase, its disappearance 

allows the activation of glycogen synthase and the initiation of glycogen 

synthesis. When glycogen synthesis is intense, the concentrations of UDPG 

and of glucose 6-phosphate in the liver decrease, allowing a net 

glucose uptake by the liver. Glucose uptake is indeed 

the difference between the activities of glucokinase and glucose 

6-phosphatase . Since the Km of the latter enzyme is far above the 

physiological concentration of its substrate, the decrease in 

glucose 6-phosphate concentration proportionally reduces its 

activity. The control of glycolysis and of gluconeogenesis occurs mostly 

at the level of the interconversion of fructose 6-phosphate and fructose 

1, 6-bisphosphate under the action of phosphof ructokinase 1 and fructose 

1, 6-bisphosphatase . Fructose 2 , 6-bisphosphate is a potent stimulator of 

the first of these two enzymes and an inhibitor of the second. 

It is formed from fructose 6-phosphate and ATP by phosphof ructokinase 2 

and hydrolysed by a fructose 2 , 6-bisphosphatase . These two enzymes are 

part of a single bifunctional protein which is a substrate for cyclic 

AMP-dependent protein kinase. Its phosphorylation causes the inactivation 

of phosphof ructokinase 2 and the activation of fructose 

2, 6-bisphosphatase, resulting in the disappearance of fructose 

2, 6-bisphosphate . The other major effector of these two enzymes is 

fructose 6-phosphate, which is the substrate of phosphof ructokinase 2 and 

a potent inhibitor of fructose 2 , 6-bisphosphatase; these 

properties allow the formation of fructose 2 , 6-bisphosphate when the level 
of glycaemia and secondarily that of fructose 6-phosphate is high. 
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AB The dephosphorylation of Drosophila phosphorylase a 
with the catalytic subunit of fruit-fly protein 
phosphatase-1 was inhibited by AMP, IMP, ADP, ATP, glucose 
-6-P, glucose-l-P and UDPG. Glucose, caffeine and 

glycogen did not influence the reaction. The inhibitory effect of AMP was 
reduced by glucose and caffeine. The above ligands acted through 
the modification of phosphorylase a conformation. This 

conclusion was drawn from the ligands' effect on the dephosphorylation of 
phosphohistone by Drosophila phosphatase-1 and on the tryptic digestion of 
fruit- fly phosphorylase a. 
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AB Acetyl-CoA carboxylase from liver exhibits a linear inverse relationship 
between the ratio of enzymic activities at 0 and 2 mM citrate and the 
extent of phosphorylation by its kinase, and this citrate activity ratio 
method was used to examine the effect of nutritional conditions on the 
phosphorylation state of the enzyme. This method showed that the 
calculated phosphorylation state, being the extent of phosphorylation at 
sites accessible to carboxylase kinase, was highest in the livers of 
starved rats, lower in those fed normally, and lower still in starved rats 
which had been refed for 48 h on a fat-free diet. The actual values were 
0.44, 0.26, and 0 mol of P/subunit, respectively, provided that liver 
samples were frozen rapidly to liquid nitrogen temperatures and extracted 
with stopping buffers at temperatures well below freezing. Normal 
homogenization with stopping buffers (containing inhibitors for 
protein kinases and phosphatases) resulted in much higher calculated 
phosphorylation states. The effect of nutritional conditions on the 
phosphorylation state as estimated reported above was confirmed by 
purifying the carboxylase from livers of rats, measuring the amount of 
phosphate which could be incorporated by carboxylase kinase, and comparing 
this with the phosphorylation state calculated from the citrate activity 
ratio method or the specific activity. Furthermore, treatment with 
protein phosphatase of carboxylase from starved rats 
resulted in the largest increase in specific activity, that from the 
starved/ref ed rats in the least. Finally, the effects of hyperglycemia on 
carboxylase and phosphorylase characteristics in the livers of intact rats 
were ascertained by taking liver samples and preparing crude extracts by 
the rapid freezing method described above. Hyperglycemia caused a rapid 
increase in the activity of the carboxylase and a rapid decrease in its 
putative phosphorylation state as measured by the citrate activity ratio 
method. Phosphorylase was also dephosphorylated, as indicated by a 
decrease in phosphorylase a activity. We conclude that 

the citrate activity ratio method is a valid test for the phosphorylation 
state of acetyl-CoA carboxylase in crude extracts of tissue. 
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AB Glycogen phosphorylase isolated from Drosophila melanogaster contains one 
pyridoxal 5' -phosphate per subunit; the coenzyme is in a hydrophobic 
environment. Fruit- fly phosphorylase a has lower KM 
for glucose-1 -phosphate and is less sensitive to allosteric 
inhibitors than the b form of the enzyme. The amino acid 
composition of Drosophila phosphorylase differs from that of rabbit 
skeletal muscle phosphorylase. These two enzymes give distinct one 
dimensional peptide maps. The distribution of reactive SH-groups is 
markedly different in the insect and vertebrate phosphorylase. Fruit-fly 
phosphorylase a is dephosphorylated by either rabbit or 
Drosophila protein phosphatase-1 at a slower rate than 
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rabbit muscle phosphorylase a. 
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AB The dephosphorylation of phosphorylase a by the 

catalytic subunit of protein phosphatase-1 obtained 

from rabbit skeletal muscle is inhibited by heparin in a noncompetitive 
manner with respect to phosphorylase a {Ki = 8 

micrograms/ml ) . The inhibitory effect of heparin is also observed in the 
presence of effectors (e.g., glucose and AMP) modifying the 
dephosphorylation of phosphorylase a. Heat-stable 
protein inhibitors of protein phosphatase-1 

can develop their inhibitory effect of the activity of protein 

phosphatase-1 even in the presence of heparin. The inhibitory 

effect of heparin and the heat-stable inhibitor-2 of phosphatase 

is additive. Polybrene, a heparin antagonist, prevented 

phosphatase-1 from the inhibition caused by heparin or the 

inhibitors. Proteins with basic character, histone fractions (HI, 

H3) and protamine sulfate, can counteract with the inhibitory effect of 

heparin, but they cannot intercept the actions of inhibitor-1 or 

-2. 
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ACCESSION NUMBER: 84182583 MEDLINE 
DOCUMENT NUMBER: 84182583 PubMed ID: 6325187 

TITLE: Purification and characterization of a protein 



AB A phosphoprotein phosphatase has been purified from rat liver cytosol . The 
purification involved chromatography on DEAE-cellulose . Sephacryl S-200, 
fast protein liquid chromatography (FPLC) and sucrose density gradient 
* centrifugation. It resulted in an almost homogeneous enzyme with a 
relative molecular mass, Mr, of 90 000 by gel filtration and sucrose 
gradient centrifugation and Mr = 44 500 by sodium dodecyl 

sulfate/polyacrylamide gel electrophoresis (SDS-PAGE). Therefore it seems 
to be a dimeric enzyme. This protein phosphatase 

{termed PFK-phosphatase ) is completely dependent on Mg2+, which can be 
replaced partly by Mn2+. It can be eluted from DEAE-cellulose with 120 mM 
NaCl, is not affected by Ca2+, 100 microM trifluoperazine or the 
heat-stable inhibitor-2. Inhibition occurs with phosphate, 
ammonium sulfate and fluoride. PFK-phosphatase dephosphorylates 
preferentially the alpha subunit of phosphorylase kinase (alpha/beta 
dephosphorylation ratio 5-10) . Phosphorylase a, mixed 

histone and casein do not serve as substrates. The enzyme dephosphorylates 
effectively the key enzymes of glucose metabolism 
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SOURCE: 



FILE SEGMENT: 
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ENTRY DATE: 
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phosphatase from rat liver acting on key enzymes of 

glucose metabolism. 

Mieskes G; Brand I A; Soling H D 

EUROPEAN JOURNAL OF BIOCHEMISTRY, (1984 Apr 16) 140 (2) 
375-83. 

Journal code: 0107600. ISSN: 0014-2956. 
GERMANY, WEST: Germany, Federal Republic of 
Journal; Article; { JOURNAL ARTICLE) 
English 

Priority Journals 
198406 

Entered STN: 19900319 

Last Updated on STN: 19900319 

Entered Medline: 19840607 



6-phosphof ructo-l-kinase, fructose 1 , 6-bisphosphatase, pyruvate kinase and 
6-phosphof ructo-2-kinase . Using this protein phosphatase 
and the catalytic subunit of cAMP-dependent protein kinase, a complete 
phosphorylation, dephosphorylation and rephosphorylation cycle was 
possible with 6-phosphof ructo-l-kinase as substrate. 
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TITLE: Heterotropic interactions of AMP and glucose 

binding sites in phosphorylase a 

are destroyed by limited proteolysis. 
AUTHOR: Gergely P; Toth B; Dombradi V; Matko J; Bot G 

SOURCE: BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, (1983 

Jun 29) 113 (3) 825-31. 

Journal code: 0372516. ISSN: 0006-291X. 
PUB. COUNTRY: United States 
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AB Subtilisin BPN ' hydrolyses a single peptide bond in phosphorylase 
a. The two proteolytic fragments are attached to each other by 
noncovalent bonds in solution as shown by gel filtration and 
ultracentrif ugation studies. The subtilisin nicked phosphorylase 
a is inactive, however, still binds AMP and 
glucose as judged by equilibrium dialysis and fluorescence 
experiments. The modified enzyme can be dephosphorylated by 
protein phosphatase and AMP is an effective 
inhibitor of the dephosphorylation reaction. Glucose 

cannot cancel the AMP inhibition as well as cannot expel AMP from the 
nucleotide binding site. Thus a single nick in the polypeptide 
chain breaks the "communication" between the two ligand binding 
domains . 

L7 4 ANSWER 28 OF 31 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 
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TITLE: A COMPARISON OF DEPHOSPHORYLATION OF PIG GLYCOGEN 

PHOSPHORYLASE A EC-2 . 4 . 1 . 1 ISO ENZYMES . 
AUTHOR(S): IMAZU M; KIMURA J; IMAOKA T; USUI H; KINOHARA N; TAKEDA M 

CORPORATE SOURCE: DEP. OF BIOCHEMISTRY, HIROSHIMA UNIV. SCH. OF MED. , KASUMI, 

MINAMI-KU, HIROSHIMA 734. 
SOURCE: J BIOCHEM (TOKYO), {1982} 91 (1), 49-58. 

CODEN: JOBIAO. ISSN: 0021-924X. 
FILE SEGMENT: BA; OLD 

LANGUAGE: English 

AB Muscle, heart (brain) and liver type isoenzymes of glycogen phosphorylase 
.alpha, were purifed to homogeneity from the pig skeletal muscle, heart 
and liver. Dephosphorylations of these isoenzymes by phosphoprotein 
phosphatases [EC 3.1.3.16] with a MW of 224,000 purified from these pig 
tissues were studied. Apparent Km values of phosphoprotein phosphatases 
from the skeletal muscle, heart, and liver for the homologous tissue type 
isoenzymes were 8.8, 9.0, and 8.8 .mu.M, respectively. Apparent Vmax 
values of dephosphorylation were 2.5, 6.5, and 1.2 nmol/min per unit, 
respectively (the unit was defined with rabbit skeletal muscle 
phosphorylase a as a substrate) . Inhibition of 

dephosphorylation of the heart type isoenzyme by G-6-P was partially 
competitive with a Ki value of 0.05 mM. Though dephosphorylation of the 
liver type isoenzyme was inhibited competitively by G-6-P with a Ki value 
of 3.5 mM, dephosphorylation of the muscle type isoenzyme was not affected 
by 0.1-1 mM G-6-P. AMP was a strong competitive inhibitor of the 
dephosphorylation reactions with respect to substrate isoenzymes and also 
served as an allosteric effectors of the heart type isoenzyme. AMP 
concentrations required for 50% inhibition were 2 .mu.M with the muscle 
type isoenzyme, 1 .mu.M with the heart type isoenzyme, and 38 .mu.M with 
the liver type isoenzyme. Differences in Vmax values and in degrees of 
inhibition by the metabolites of dephosphorylation of the isoenzymes were 



observed with phosphoprotein phosphatases from either homologous or 
heterologous tissues indicating that these differences were mainly 
attributed to phosphorylase a isoenzymes. A method for 

the purification of phosphorylase b from pig liver containing a low level 
of glycogen was developed. 
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CAPLUS COPYRIGHT 2003 ACS DUPLICATE 19 

1981:185841 CAPLUS 
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Regulation of glycogen phosphorylase and glycogen 
synthase by adrenaline in soleus muscle of 
phosphorylase kinase deficient mice 

Cohen, Patricia T. W.; Brustel, Yannick Le Marchand; 
Cohen, Philip 

Dep. Biochem., Univ. Dundee, Dundee, DDI 4HN, UK 
European Journal of Biochemistry (1981), 115(3), 
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Journal 

English 




AB When isolated soleus muscles were incubated with adrenaline (I) 
[51-43-4], the level of phosphorylase a [9032-10-4] 

in ICR/IAn mice rose from 2.8% in the absence to 5.7% in the presence of 
I. In contrast, the level of phosphorylase a in 

normal mice was 2.4-11.1% in the absence of I, and increased to 17.7-23.9% 
in the presence of the hormone. The trace phosphorylase kinase 
[9001-88-1] activity in ICR/Ian mice is apparently capable of 
phosphorylating phosphorylase b in vivo and this enzyme is responsible for 
the very low level of phosphorylase a in resting 

soleus muscle of ICR/IAn mice, and perhaps even in normal mice. Since the 
residual enzyme cannot be activated by cyclic AMP-dependent protein 
kinase, the elevation of phosphorylase a by I may be 

caused by an inhibition of phosphorylase phosphatase. The possibility 

that this occurs through the activation of protein 

phosphatase inhibitor 1 by cyclic AMP-dependent protein 

kinase is discussed. Incubation of soleus muscles with I decreased the 

activity ratio (.+-. glucose 6-phosphate) of glycogen synthase 

(EC 2.4.1.11) [9014-56-6] from 0.24 to 0.08 in ICR/IAn mice and from 0.31 

to 0.14 in C3H/He-mg or Swiss albino mice. Thus, the inactivation of 

glycogen synthase by I in resting soleus muscle does not result from the 

activation of phosphorylase kinase by cyclic AMP-dependent protein kinase. 

It is most likely mediated by a direct phosphorylation catalyzed by cyclic 

AMP-dependent protein kinase, although the activation of protein 

phosphatase inhibitor 1 may also contribute to the 

effect . 
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REGULATION BY PHOSPHORYLASE KINASE OF PHOSPHO 
PROTEIN PHOSPHATASE ACTIVITY SIMULTANEOUS 

CONTROL OF PROTEIN PHOSPHORYLATION AND DE PHOSPHORYLATION IN 
SKELETAL MUSCLE. 
GERGELY P; BOT G 

INST. OF MED. CHEM. , H-4012 DEBRECEN, BEM-TER, 18/B, 
HUNGARY. 

ACTA BIOCHIM BIOPHYS ACAD SCI HUNG, (1981 (RECD 1982)) 16 
(3-4), 163-178. 
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CODEN: ABB PAP. ISSN: 0001-5253. 
FILE SEGMENT: BA; OLD 

LANGUAGE: English 

AB Phosphorylase kinase from rabbit skeletal muscle inhibited the 
dephosphorylation of phosphorylase a by 

phosphorprotein phosphatase. Phosphorylation (activation) of phosphorylase 
kinase by cAMP-dependent protein kinase greatly increased this inhibitory 
effect. Phosphoprotein phosphatase in inhibited by phosphorylase kinase in 
a reversible manner. The regulation by phosphorylase kinase at 
phosphoprotein phosphatase activity in different fractions of muscle 
extract and in the presence of various ligands was investigated. The 
presence of phosphorylase kinase also affected the ligand control of 
phosphatase activity. Phosphorylase kinase almost cancelled the inhibitory 
effect of AMP but hardly influenced the activating effect of 
glucose, G-6-P and caffeine. Calmodulin, glycogen and 

phosphorylase b (effectors of phosphorylase kinase) did not influence the 
inhibitory effect of phosphorylase kinase. Fractions of muscle extract 
also demonstrated the regulatory role of phosphorylase kinase. These 
fractions contained considerable amounts of phosphorylase kinase and 
phosphatase. Phosphatase activity was inhibited by phosphorylation 
reactions triggered by Mg2+ and ATP. Heat-stable inhibitors were 
absent from these fractions; therefore the transient inhibition of 
phosphatase could be attributed to the phosphorylation of endogenous 
phosphorylase kinase. The introduction between phosphorylase kinase and 
phosphatase resulted in a loss of AMP sensitivity, i.e., AMP did not 
inhibit the activity of phosphatase in those fractions. The 
phosphorylation of phosphorylase kinase is equally important both in the 
formation of enzymatically active phsophorylase a and in the inhibition of 
dephosphorylation of phosphorylase a. The consequence 
of these 2 effects is the elevated level of phosphorylase 
a. 
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TITLE: The substrate specificity and regulation of the 

protein phosphatases involved in the 
control of glycogen metabolism in mammalian skeletal 
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SOURCE: Advances in Enzyme Regulation (1978), 16, 97-119 

CODEN: AEZRA2; ISSN: 0065-2571 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Protein phosphatase- I I I , which catalyzes the 

dephosphorylation of the . beta . -subunit of phosphorylase kinase, 
phosphorylase a, and glycogen synthetase bl and b2 ( 
glucose 6-phosphate-dependent forms produced by cyclic 

AMP-dependent protein kinase and glycogen synthetase kinase-2, resp.), was 
purified 2500-fold from muscle. The mol . wt. was . apprx . 130, 000-14 0, 000 
and on Na dodecyl sul f ate-polyacrylamide gel electrophoresis, one band of 
mol, wt, 35,000 was obsd., suggesting that the enzyme is a tetramer. 
Protein phosphatase-II, which dephosphorylates 

phosphorylase kinase . alpha . -subunit, was also purified 2500-fold from 
muscle and its specificity compared to that of phosphatase-III . The 
different substrate specificities, mol. wts . , and response to 
inhibitor-2 (a heat-stable protein from muscle specific for 
phosphatase-III) suggests that they are distinct proteins. 
Inhibitor-1, which only inhibits phosphatass-III after being 
phosphorylated by cyclic AMP-dependent protein kinase, was purified 
4000-fold to homogeneity from skeletal muscle. The amino acid compn. 
showed the complete absence of cysteine, tyrosine, and tryptophan, a very 
low hydrophobic amino acid content, and a high content of glutamic acid 
and proline. The mol. wt. was . apprx . 20, 000 . The possible physiol. roles 
of inhibitor-1 and inhibitor-2 are discussed. 
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(claimed) , in hyperglycemic disorders such as type I or type II diabetes. 

ADVANTAGE - None given 



Classification 



Generate Collection J J Print j 



Terms 


Documents 


j 


L2 and glycogen targeting 


ll 



Display Format : \ 



Change Format | 



Previous Page Next Page 



1 of 1 



1/13/03 9:42 AM 



Record List Display 



http://westbrs:8002^gate.exe?f=TOC&^^ 



[ Generate Collection \ j Print j 
Search Results - Record(s) 1 through 20 of 46 returned. 



□ 1. Document ED: US 20030004162 Al 

L7 : Entry 1 of 46 



File: PGPB 



Jan 2, 2003 



PG PUB -DOCUMENT -NUMBER: 20030004162 
PGPUB- FILING -TYPE : new 

DOCUMENT- IDENTIFIER: US 20030004162 Al 

TITLE: Use of glycogen phosphorylase inhibitors 

PUBLICATION-DATE: January 2, 2003 



INVENTOR- INFORMATION : 
NAME 

Treadway, Judith L. 



CITY 
Mystic 



STATE 
CT 



COUNTRY 
US 



US -CL- CURRENT: 514/228.2; 514/233 .5, 514/254 .09, 514/365, 514/415 



RULE -47 



Full Title | Citation ) Front [ Review | Classification | Date 



Sequences | Attachments C 



□ 2. Document ID: US 20020198205 Al 

L7 : Entry 2 of 46 



File: PGPB 



Dec 26, 2002 



PGPUB -DOCUMENT -NUMBER: 20020198205 
PGPUB -FILING -TYPE : new 

DOCUMENT- IDENTIFIER : US 20020198205 Al 

TITLE: Xanthine derivatives, the preparation thereof and their use as pharmaceutical 
compositions 

PUBLICATION-DATE: December 26, 2002 
INVENTOR- INFORMATION : 

NAME CITY STATE COUNTRY RULE-47 

Himmelsbach, Frank 
Mark, Michael 
Eckhardt, Matthias 
Langkopf, Elke 
Maier, Roland 
Lotz, Ralf 



CITY 


STATE COUNTRY 


Mittelbiberach 


DE 


Biberach 


DE 


Biberach 


DE 


Warthausen 


DE 


Biberach 


DE 


Schemmerhof en 


DE 



US -CL- CURRENT: 514 / 234 .5 ; 514 / 252.16 , 514 / 263 .2 , 514 / 263.22 , 514 / 263 .35 , 544 / 118 , 544/ 272 , 
544/276 



Classification | Date | Reference Sequences | Attachments Claims] KMC 



O 3. Document ID: US 20020198158 Al 

L7 : Entry 3 of 46 



File: PGPB 



Dec 26, 2002 



1 of 10 



1/13/03 9:50 AM 



Record List Display 



http://westbrs:8002^gate.exe?f=^^ 



PG PUB -DOCUMENT -NUMBER: 20020198158 
PGPUB -FILING -TYPE : new 

DOCUMENT- IDENTIFIER : US 20020198158 Al 

TITLE: Use of a cyclic ether for the preparation of medicaments affecting glucose tolerance 
PUBLICATION-DATE: December 26 # 2002 



INVENTOR- INFORMATION : 

NAME CITY 

Ahren, Bo Lund 

Yu, Shukun Malmoe 



STATE 



COUNTRY 

SE 

SE 



RULE -47 



US -CL- CURRENT: 514/23; 514/460, 514/473 



Date | Reference | Sequences Attachment::-: 



Draw. Desc 



□ 4. Document ED: US 20020151463 Al 

L7: Entry 4 of 46 



File: PGPB 



Oct 17, 2002 



PGPUB -DOCUMENT -NUMBER : 20020151463 
PGPUB- FILING -TYPE : new 

DOCUMENT- IDENTIFIER: US 20020151463 Al 

TITLE: Agouti polynucleotide compositions and methods of use 
PUBLICATION-DATE: October 17, 2002 



INVENTOR- INFORMATION : 
NAME 

Woychik, Richard P. 
Bultman, Scott J. 
Michaud, Edward J. 



CITY 

Orinda 

Lakewood 



STATE 

CA 

OH 



COUNTRY 

US 

US 

US 



RULE -4 7 



US -CL- CURRENT: 514/2; 435/325, 435/6, 435/69.1, 536/23.5 



Classification I Date j Reference 



□ 5. Document ID: US 20020142981 Al 

L7: Entry 5 of 46 File: PGPB Oct 3, 2002 

PGPUB -DOCUMENT -NUMBER: 20020142 981 
PG PUB-FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020142981 Al 

TITLE: Gene expression profiles in liver cancer 

PUBLICATION-DATE: October 3, 2002 

I NVENTOR - I NFORMAT I ON : 

NAME C I TY STATE COUNTRY RULE - 4 7 

Home, Darci T. Gaithersburg MD US 

Scherf, Uwe Gaithersburg MD US 

Vockley, Joseph Damascus MD US 

US -CL- CURRENT: 514/44; 435/6 



2 of 10 



1/13/03 9:50 AM 



Record List Display 



http://westbre:8002^gate.exe?M^ 



Classification 



Sequences Attachments 



□ 6. Document ID: US 20020077466 Al 

L7: Entry 6 of 46 



File: PGPB 



Jun 20, 2002 



PGPUB -DOCUMENT -NUMBER: 20020077466 
PGPUB- FILING- TYPE : new 

DOCUMENT- IDENTIFIER: US 20020077466 Al 

TITLE: Polypeptides and nucleic acids encoding same 

PUBLICATION-DATE: June 20, 2002 



I NVENTOR - I NFORMAT I ON : 
NAME 

Spaderna, Steven K. 
Quinn, Kerry E. 
Shimkets, Richard A. 
Padigaru, Mural idhara 
Spytek, Kimberly A. 



CITY 
Berlin 
Hamden 
West Haven 
Branf ord 
New Haven 



STATE 

CT 

CT 

CT 

CT 

CT 



COUNTRY 

US 

US 

US 

US 

US 



RULE -47 



US -CL- CURRENT: 536 / 23. 5 ; 424 / 130 . 1 , 435 / 320. 1 , 435/325, 435/6, 435/7.1, 530/324, 530 / 387. 9 , 
800/3 



Classification Date j Reference Sequences Attachments \ 



□ 7. Document ID: US 20020076739 Al 

L7: Entry 7 of 46 



File: PGPB 



Jun 20, 2002 



PGPUB -DOCUMENT -NUMBER: 20020076739 
PGPUB -FILING -TYPE : new 

DOCUMENT -IDENTIFIER: US 20020076739 Al 

TITLE: Rapid quantitative analysis of proteins or protein function in complex mixtures 
PUBLICATION-DATE: June 20, 2002 



I NVENTOR - I NFORMAT I ON : 



NAME 


CITY 


STATE 


COUNTRY 


Aebersold, Rudolf Hans 


Mercer Island 


WA 


US 


Gelb, Michael H. 


Seattle 


WA 


us 


Gygi , Steven P . 


Seattle 


WA 


us 


Scott, C. Ronald 


Seattle 


WA 


us 


Turecek, Frantisek 


Seattle 


WA 


us 


Gerber, Scott A. 


Seattle 


WA 


us 


Rist, Beate 


Seattle 


WA 


us 



RULE-47 



US -CL- CURRENT: 435/7. 92; 530/403 



Front | Review | Classification | Date [ Reference 



O 8. Document ID: US 20020065221 Al 

L7: Entry 8 of 46 



File: PGPB 



May 30, 2002 



3 of 10 



1/13/03 9:50 AM 



V i 
V. 

h 



i 



httpy/westbrs:8002^gate.exe?f=TOC&s...dbname=USPT,PGPB,JPAB3PAB > DWPI&ESNAME=- 



Record List Display 
' PGPUB -DOCUMENT -NUMBER : 20020065221 
PGPUB- FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020065221 Al 

TITLE: Control of protein synthesis, and screening method for agents 
PUBLICATION-DATE: May 30, 2002 



INVENTOR- INFORMATION : 
NAME 

Cohen, Philip 
Alessi, Dario 
Cross, Darren 



CITY 
Dundee 
Dundee 
Dundee 



STATE 



COUNTRY 

GB 

GB 

GB 



RULE -47 



US -CL- CURRENT: 514/12; 424/94.5 



Reference I Sequences | Attachments 



■BBB 



O 9. Document ID: US 20020032323 Al 

L7 : Entry 9 of 46 



File: PGPB 



Mar 14, 2002 



PGPUB - DOCUMENT - NUMBE R: 20020032323 
PGPUB- FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020032323 Al 

TITLE: STREPTOCOCCUS PNEUMONIAE POLYNUCLEOTIDES AND SEQUENCES 

PUBLICATION-DATE : March 14, 2002 

INVENTOR- INFORMATION : 
NAME 

KUNSCH, CHARLES A. 
CHOI, GIL H. 
DILLON, PATRICK J. 
ROSEN, CRAIG A. 
BARASH, STEVEN C. 
FANNON, MICHAEL R. 
DOUGHERTY, BRIAN A. 



CITY 


STATE 


COUNTRY 


GA I THE R SBURG 


MD 


US 


ROCKVILLE 


MD 


US 


CARLSBAD 


CA 


US 


LAYTONS V I LLE 


MD 


US 


ROCKVILLE 


MD 


US 


SILVER SPRING 


MD 


us 


MT. AIRY 


MD 


us 



RULE -47 



US -CL- CURRENT: 536/23 .7; 435/252.3, 435/320 . 1, 435/69. 1, 536/24 . 32 



I Citation Front 



Classification 



Sequences | Attachments 



□ 10. Document ID: US 20020028477 Al 

hi: Entry 10 of 46 File: PGPB Mar 7, 2002 

PGPUB -DOCUMENT -NUMBER: 20020028477 
PGPUB -FILING -TYPE : new 

DOCUMENT- IDENTIFIER: US 20020028477 Al 
TITLE : Assay for kinases and phosphatases 
PUBLICATION-DATE: March 7, 2002 
I NVENTOR - I NFORMAT I ON : 



4 of 10 



1/13/03 9:50 AM 



Record List Display 
NAME 

Goueli, Said 
Vidugiriene, Jolanta 
Karassina, Natasha 



http:/Mestbrs:8002toin/gate.exe?f=TOC^ 

CITY STATE COUNTRY RULE-47 

Fitchburg WI US 

Madison WI US 

Madison WI US 



US -CL- CURRENT: 435/15 



uBQuamaiizai 



O 11. Document ID: US 20020026 1 1 1 Al 

L7: Entry 11 of 46 



File: PGPB 



Feb 28, 2002 



PGPUB - DOCUMENT - NUMBER : 20020026111 
PGPUB- FILING -TYPE : new 

DOCUMENT- IDENTIFIER: US 20020026111 Al 

TITLE: Methods of monitoring glucose levels in a subject and uses thereof 
PUBLICATION-DATE: February 28, 2002 



INVENTOR- INFORMATION : 
NAME 

Ackerman, Neil 



CITY 

San Carlos 



STATE 
CA 



COUNTRY 
US 



US -CL- CURRENT: 600/347; 128/921, 600 / 300 



RULE-47 



Attachment? 



O 12. Document ID: US 6503729 Bl 
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US-PAT-NO: 6503729 

DOCUMENT- IDENTIFIER: US 6503729 Bl 

TITLE: Selected polynucleotide and polypeptide sequences of the methanogenic archaeon, 
methanococcus jannashii 

DATE -ISSUED: January 7, 2003 
INVENTOR- INFORMATION : 

ZIP CODE COUNTRY 



NAME 


CITY 


STATE 


Bult; Carol J. 


Bar Harbor 


ME 


White; Owen R. 


Gaithersburg 


MD 


Smith; Hamilton O. 
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Woese; Carl R. 
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IL 


Venter; J. Craig 


Rockville 


MD 



US -CL- CURRENT: 435/ 69.1 ; 435 / 252.3 , 435 / 320 . 1 , 435/325, 536/ 23 . 1 , 536 / 23,5 
ABSTRACT : 

The present application describes selected polynucleotide sequence from the 1 . 66-megabase pair 
genome sequence of an autotrophic archaeon, Methanococcus jannaschii, and its 58- and 
16-kilobase pair extrachromosomal elements. 

107 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 2 
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File: USPT 
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US-PAT-NO: 6479055 

DOCUMENT- IDENTIFIER : US 6479055 Bl 

TITLE: Methods for inhibition of membrane fusion-associated events, including respiratory 
syncytial virus transmission 

DATE-ISSUED: November 12, 2002 
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US -CL- CURRENT: 424 / 211.1 ; 424 / 186. 1 , 530 / 324 
ABSTRACT : 

The present invention relates to peptides which exhibit potent ant i -viral activity. In 
particular, the invention relates to methods of using such peptides as inhibitory of 
respiratory syncytial virus ("RSV") transmission to uninfected cells. The peptides used in the 
methods of the invention are homologs of the DP-178 and DP-107 peptides, peptides corresponding 
to amino acid residues 638 to 673, and to amino acid residues 558 to 595, respectively, of the 
HIV-1 . sub. LAI transmembrane protein (TM) gp41. 

44 Claims, 84 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 83 
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ABSTRACT : 

A method of identifying inhibitors of glycogen synthase kinase- 3 is provided. The method 
comprises providing a mixture comprising GSK-3, a phosphate source, and a GSK-3 substrate, 
incubating the mixture in the presence or absence of a test compound, and assessing the 
activity of GSK-3 in the mixture. A reduction of GSK-3 activity following incubation of the 
mixture in the presence of the test compound is an indication that the test compound is an 
inhibitor of GSK-3. 

1 Claims, 20 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 
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File: USPT 
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US-PAT-NO: 6391595 
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TITLE: Transferase and amylase, process for producing the enzymes, use thereof, and gene coding 
for the same 
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US -CL- CURRENT: 435 / 100 ; 435 / 183 , 435 / 194 , 435 / 200 , 435 / 91. 53 , 435 /97 
ABSTRACT : 

The invention provides a novel transferase that acts on a saccharide, as a substrate, composed 
of at least three sugar units wherein at least three glucose residues on the reducing end are 
linked .alpha. -1,4 so as to transfer the .alpha. -1,4 lingages to a . alpha . -1 ,. alpha . -1 
linkages; a process for producing the transferase; a gene coding for the same; and a process 
for producing an oligosaccharide by using the same. Also provided are a novel amylase that has 
a principal activity of acting on a saccharide, as a substrate, composed of at least three 
sugar units wherein at least three sugar units on the reducing end side are glucose units and 
the linkage between the first and the second glucose units is . alpha . -1 ,. alpha . -1 while the 
linkage between the second and the third glucose units is .alpha. -1,4 so as to liberate 
. alpha .,. alpha . -trehalose by hydrolyzing the .alpha. -1,4 linkage and another activity of 
hydrolyzing the .alpha. -1,4 linkage within the molecular chain of the substrate and that 
liberates disaccharides and/or monosaccharides as the principal final products; a process for 
producing the amylase; a gene coding for the same; and a process for producing 
. alpha .,. alpha. -trehalose by using a combination of the transferase and the amylase. 

38 Claims, 51 Drawing figures 
Exemplary Claim Number: 1 
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TITLE : Gene expression in bladder tumors 
DATE- ISSUED: January 1, 2002 



INVENTOR - I NFORMAT I ON : 
NAME 

Orntoft; Torben F. 



CITY 

DK 8230 Aabyhoj 



STATE 



ZIP CODE 



COUNTRY 
DK 



US -CL- CURRENT: 435/6; 435 / 91.1 , 435 / 91.2 , 536 / 23.1 , 536 / 24.3 , 536 / 24.31 , 536 / 24.33 
ABSTRACT : 

Methods for analyzing tumor cells, particularly bladder tumor cells employ gene expression 
analysis of samples. Gene expression patterns are formed and compared to reference patterns. 
Alternatively gene expression patterns are manipulated to exclude genes which are expressed in 
contaminating cell populations. Another alternative employs subtraction of the expression of 
genes which are expressed in contaminating cell types. These methods provide improved accuracy 
as well as alternative basis for analysis from diagnostic and prognostic tools currently 
available . 

21 Claims, 24 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 15 
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□ 17. Document ID: US 6331396 Bl 

L7: Entry 17 of 46 File: USPT Dec 18, 2001 

US-PAT-NO: 6331396 

DOCUMENT- IDENTIFIER: US 6331396 Bl 

TITLE: Arrays for identifying agents which mimic or inhibit the activity of interferons 
DATE- ISSUED: December 18, 2001 

I NVENTOR - I NFORMAT I ON : 

NAME CITY STATE ZIP CODE COUNTRY 

Silverman; Robert H. Beachwood OH 

Williams; Bryan R. G. Cleveland OH 

Der; Sandy Cleveland OH 

US -CL- CURRENT: 435/6; 435 / 287.2 , 536 / 23 .1 , 536 / 23.52 , 536 / 24.3 , 536 / 24.31 
ABSTRACT : 

Methods and model systems for identifying and characterizing new therapeutic agents, 
particularly proteins, which mimic or inhibit the activity of all interferons, Type I 
interferons, IFN-. alpha., IFN-.beta., or IFN-. gamma.. The method comprises administering an 
interferon selected from the group consisting of IFN-. alpha., I FN .beta., IFN-.tau., 
IFN-. omega., IFN-. gamma., and combinations thereof to cultured cells, administering the 
candidate agent to a duplicate culture of cells; and measuring the effect of the candidate 
agent and the interferon on the transcription or translation of one or, preferably, a plurality 
of the interferon stimulated genes or the interferon repressed genes (hereinafter referred to 
as "ISG's" and "IRGs" , respectively). The model system is an array with gene probes that 
hybridize with from about 100 to about 5000 ISG and IRG transcripts. 
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Exemplary Claim Number: 1 
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O 18. Document ID: US 6326141 Bl 

L7 : Entry 18 of 46 



File: USPT 



Dec 4, 2001 



US-PAT-NO: 6326141 

DOCUMENT -IDENTIFIER : US 6326141 Bl 

TITLE: Methods for determining risk for Type I and Type II diabetes 
DATE -ISSUED: December 4, 2001 



INVENTOR- INFORMATION : 
NAME 
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Reynet; Christine 
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ABSTRACT : 

Purified DNA including a sequence encoding Diabetogene rad. 

14 Claims, 3 Drawing figures 
Exemplary Claim Number : 1 
Number of Drawing Sheets : 5 
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TITLE: Agouti polypeptide compositions 
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COUNTRY 



US -CL- CURRENT: 514 /2; 530 / 300 , 530 / 350 
ABSTRACT : 

Disclosed are methods and compositions comprising novel agouti polypeptides and the 
polynucleotides which encode them. Also disclosed are DNA segments encoding these proteins 
derived from human and murine cell lines, and the use of these polynucleotides and polypeptides 
in a variety of diagnostic and therapeutic applications. Methods, compositions, kits, and 
devices are also provided for identifying compounds which are inhibitors of agouti activity, 
and for altering fatty acid synthetase activity and intracellular calcium levels in transformed 
cells . 

34 Claims, 83 Drawing figures 
Exemplary Claim Number: 1 
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File: USPT 



Oct 2, 2001 



US-PAT-NO: 6297359 

DOCUMENT -IDENTIFIER : US 6297359 Bl 

TITLE: Protein phosphatase 1 binding protein, R5 

DATE -ISSUED: October 2, 2001 



I NVENTOR - I NFORMAT I ON : 
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Young; Peter R. 
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GB 
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US -CL- CURRENT: 530/350; 435/183, 435 / 69.1 , 536 / 23.1 
ABSTRACT : 

Human PPP1R5 polypeptides and DNA (RNA) encoding such PPP1R5 and a procedure for producing such 
polypeptides by recombinant techniques is disclosed. Also disclosed are methods for utilizing 
such PPP1R5, or compounds which inhibit or stimulate PPP1R5 for dysfunctions or diseases which 
involve resistance to the action of insulin on glycogen synthesis are also disclosed. Agonist 
and antagonists of these PPP1R5 proteins and methods of their use are also disclosed. Also 
disclosed are diagnostic assays for detecting diseases related to mutations in the nucleic acid 
sequences and altered concentrations of the polypeptides. Also disclosed are diagnostic assays 
for detecting mutations in the polynucleotides encoding the PPP1R5 and for detecting altered 
levels of the polypeptide in a host. 

4 Claims, 5 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 5 
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□ 21. Document ID: US 6258547 Bl 

L7: Entry 21 of 46 



File: USPT 



Jul 10, 2001 



US-PAT-NO: 6258547 

DOCUMENT -IDENTIFIER: US 6258547 Bl 

TITLE: Nucleic acid encoding amp-activated protein kinase 
DATE-ISSUED: July 10, 2001 
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US - CL - CURRENT : 435/7. 1; 435/183, 435 / 69. 1 , 530/300, 530/325, 530/350, 530 / 387 .1 , 536 / 23.2 , 
536 / 23 .4 

ABSTRACT : 

cDNAs encoding mammalian AMP protein kinases, corresponding polypeptides and recombinant 
proteins together with antibodies thereto. Their uses including the study of gene expression 
and the characteristics of other proteins. 

20 Claims, 24 Drawing figures 
Exemplary Claim Number : 1 
Number of Drawing Sheets: 20 
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The present invention provides human and murine genomic and complementary DNA and the proteins 
that are encoded by the DNA, which is called "Protein Targeting to Glycogen". Also provided is 
a method of increasing the amount of glycogen in a cell. 

14 Claims, 12 Drawing figures 
Exemplary Claim Number: 1,2 
Number of Drawing Sheets: 9 
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US -CL- CURRENT: 530 / 300 ; 424 / 186. 1 , 424 / 211. 1 , 530 / 324 f 530 / 325 , 530 / 326 
ABSTRACT : 

The present invention relates to peptides which exhibit antif usogenic and antiviral activities. 
The peptides of the invention consist of a 16 to 3 9 amino acid region of a human respiratory 
syncytial virus protein. These regions were identified through computer algorithms capable of 
recognizing the ALLM0TI5 , 107x178x4, or PLZIP amino acid motifs. These motifs are associated 
with the antif usogenic and antiviral activities of the claimed peptides. 

62 Claims, 84 Drawing figures 
Exemplary Claim Number : 1 
Number of Drawing Sheets: 83 
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ABSTRACT : 

A method of altering an expression of a gene product in cells or an organism, comprising orally 
administering glutathione in an effective amount and under such conditions to alter a redox 
potential in the cells. The gene expression may be sensitive to redox potential through one or 
more of a process of induction, transcription, translation, post-translational modification, 
release, and/or through a receptor mediated process. The glutathione is preferably administered 
as an oral bolus of encapsulated pharmaceutically stabilized glutathione in a rapidly 
dissolving formulation to a mammal on an empty stomach. 

14 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 2 
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US -CL- CURRENT: 424/450; 424 / 94.3 , 428 / 402.2 
ABSTRACT : 

The invention relates to a preparation for the application of agents in the form of minuscule 
droplets of fluid, in particular provided with membrane -like structures consisting of one or 
several layers of amphiphilic molecules, or an amphiphilic carrier substance, in particular for 
transporting the agent into and through natural barriers such as skin and similar materials. 
The preparation contains a concentration of edge active substances which amounts to up to 99 
mol-% of the agent concentration which is required for the induction of droplet solubilization. 
Such preparations are suitable, for example, for the non-invasive applications of 
antidiabetics, in particular of insulin. The invention, moreover, relates to the methods for 
the preparation of such formulations. 

35 Claims, 31 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 21 
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US -CL- CURRENT: 514 /12; 514 /3 
ABSTRACT : 

Methods for treating conditions associated with elevated, inappropriate or undesired 
post-prandial blood glucose levels are disclosed which comprise administration of an effective 
amount of an amylin agonist alone or in conjunction with other anti-gastric emptying agents. 
Methods for reducing gastric motility and delaying gastric emptying for therapeutic and 
diagnostic purposes are also described. 

35 Claims, 17 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 17 
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US -CL- CURRENT: 530/300; 424 / 186.1 , 424 / 230. 1 , 530/324, 530/325, 530/326, 530/350 
ABSTRACT : 

The present invention relates to peptides which exhibit potent 

anti -retroviral activity. The peptides of the invention comprise DP178 (SEQ ID:1) peptide 
corresponding to amino acids 638 to 673 of the HIV-1 . sub . LAI gp41 protein, and fragments, 
analogs and homologs of DP178. The invention further relates to the uses of such peptides as 
inhibitory of human and non-human retroviral, especially HIV, transmission to uninfected cells. 

27 Claims, 52 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 83 
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US -CL- CURRENT: 435/5; 424 / 147, 1 , 424 / 206. 1 , 424 / 230.1 , 530/324, 530 / 389.4 
ABSTRACT : 

The present invention relates to peptides which exhibit potent ant i -retroviral activity. The 
peptides of the invention comprise DP178 (SEQ ID:1) peptide corresponding to amino acids 638 to 
673 of the HIV- 1 . sub . LAI gp41 protein, and fragments, analogs and homologs of DP178. The 
invention further relates to the uses of such peptides as inhibitory of human and non-human 
retroviral, especially HIV, transmission to uninfected cells. 

5 Claims, 52 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 83 
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US -CL- CURRENT: 424 / 209. 1 ; 424 / 186.1 , 424 / 192.1 , 424 / 206.1 , 530/300, 530/324, 530/325, 530/326, 
530/327, 530/328, 530/329 , 530/330 

ABSTRACT : 

The present invention relates to viral peptides referred to as "DP107- and DP178-like" 
peptides. Specifically, the invention relates to isolated influenza A DP107- and DP178-like 
peptides which are identified by sequence search motif algorithms. The peptides of the 
invention exhibit antiviral activity believed to result from inhibition of viral induced 
f usogenic events . 
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ABSTRACT : 

The present invention relates to peptides which exhibit potent anti -retroviral activity. The 
peptides of the invention comprise DP178 (SEQ ID:1) peptide corresponding to amino acids 638 to 
673 of the HIV- 1 . sub . LAI gp41 protein, and fragments, analogs and homologs of DP178. The 
invention further relates to the uses of such peptides as inhibitory of human and non-human 
retroviral, especially HIV, transmission to uninfected cells. 

1 Claims, 83 Drawing figures 
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ABSTRACT : 



Novel methods for use in identifying or assaying compounds which can simulate the ability of 
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